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WHY HAVE LOSSES 


Poor Grading—High Overhead—Troubles 


Ask the following stone producers why they are using NIAGARA 
ROLLER BEARING SCREENS year after year 


Solvay Process Company Jamesville, N. Y. 
Solvay Process Company --._-~.........--- Syracuse, N. Y. 
Rock-Cut Stone Company -____---_--.......Auburn, N. Y. 
Rock-Cut Stone Company —_____-----------_ Ballina, Madison Co., N. Y. 
Rock-Cut Stone Company ---__.-.-.....-... Jamesville, N. Y. 
Rock-Cut Stone Company ____-_-.._-_______ Lacona, N. Y. 
Rock-Cut Stone Company -__-_---__________ Watertown, N. Y. 
Mohawk Limestone Products Company ____-Mohawk, N. Y. 
Mohawk Limestone Products Company _____. Jordanville, N. Y. 
Mohawk Limestone Products Company ___._Mount Vision, N. Y. 
BUFFALO Crushed Stone Company —_____-- Buffalo, N. Y. 
Federal Crushed Stone Company _____-~--- Cheektowaga, N. Y. 
Genesee Stone Products Company __________ Stafford, N. Y. 
LeRoy Lime and Crushed Stone Company  _LeRoy, N. Y. 
Ribstone Concrete Products ~.....--________ LeRoy, N. Y. 


Dolomite Products Company —__--_-~--_____ Rochester, N. Y. 
General Crushed Stone Company —__--__~-- Oaks Corners, N. Y. 
General Crushed Stone Company —__ --__--_ North LeRoy, N. Y. 
General Crushed Stone Company —__--_-~-- Glenmills, Penna. 


Sandusky, Ohio 
Castalia, Ohio 
Maple Grove, Ohio 


Gite Limestone Marion, Ohio 
National Lime & Stone Co. _______________- Spore, Ohio 
National Lime & Stone Co. __...._________ Carey, Ohio 
National Lime & Stone Co. ____._-_________ Lewisburg, Ohio 
National Lime & Stone Co, ____-..-_______ Bluffton, Ohio 


Higgins Stone Company --_-_---......-______ Bellevue, Ohio 
Lake Erie Limestone’ Company ____________ Youngstown, Ohio 
Lake Erie Limestone Company —___________ Lowellville, Ohio 
Lake Erie Limestone Company ____________ Hillsville, Pa. 


Lima, Ohio 
Spencer Stone Company -..______._________ Spencerville, Ohio 
Union Limestone Company Youngstown, Ohio 
Ohio Marble Company --.--._.........______) Piqua, Ohio 
Rock Products Company -..........________ Toledo, Ohio 
France Stone Company -_.......__.________ Holland, Ohio 
| Fremont, Ohio 


J. E. Baker Company 
J. E. Baker Company 


Bainbridge, Lancaster Co., Pa. 
eetnineiemeeedéeticatmiel White Hall, Baltimore, Md. 


New Castle Lime & Stone Company _______- New Castle, Pa. 
New Castle Lime & Stone Company —______- Dunbar, Pa. 
Lehigh Stone Company Ormrod, Pa. 


Stowe Trap Rock Company —______-_________ Pottstown, Pa. 
Carbon Limestone Company _-Hillsville, Pa. 


Blue Stone Quarry Company —_-------__~_- Gwynedd Valley, Pa. 
Connecticut Quarries Company —____-_-___- Rocky Hill, Conn. 
New Haven Trap Rock Company __-------- New Haven, Conn. 
Ball Hartford, Conn. 
West Roxbury Trap Rock Company —___---~ West Roxbury. 
Old Colonial Crushed Stone Company —_---- Quincy, Mass. 
Rowe Contracting Company Malden, Mass. 
Simbrico Stone Company West Roxbury, Mass. 

Casper Stolle Quarry & Construction Co, ___East St. Louis, Ill. 
Federal Stone Company LaGrange, III. 


Mass. 4 


Michigan Limestone & Chemical Company —_Rogers City, Michigan 
Blesanz Stone Company --_--_-------------- Winona, Minn. 
Meshberger Bros. Stone Company ____-____- Berne, Ind. 

Hy-Rock Products Company Mareago, Ind. 
Fanwood Stone Crushing & Quarry Co. ____Fanwood, N. J. 


Orange Quarry Company ----.-.___________ West Orange, N. J. 
Grenite Reck Company Logan, Calif. 

Daniel Contracting Company ______________ San Francisco, Calif. 
Deitz Hill Development Company ____--____ Kansas City, Mo. 


Rock Hill Quarries Company St. Louis, Mo. 
Texas Trap Rock Company -__--____-_-____- San Antonio, Texas 
Dittlinger Lime Company ____---___________ New Braunfels, Texas 
Franklin Limestone Company —___---___~~~ Nashville, Tenn. 
Gager Sherwood, Tenn. 
CANADA 
Canada Crushed Stone Corp. ----.---------- Puslinch, Ont. 
Dufferin Construction Company -_----~----~ Innerkip, Ont. 


Gordon Crushed Stone Company 
Thomas Langton Crushed Stone 


Hagersville, Ont. 
Collwater, Ont. 


LaCle A. Desrosiers, Ltd. -.__._.___.___.__..__.__Montreal, Que. 

Quinn Stone and Ore Company ___--------- Ft. William, Ont. 

Rigand Granite Products Company -_--__--- Rigand, Que. | 

Standard Lime Company, Ltd. ~___---_____ Joliette, Que. 

Warden King Company, Ltd. ~____________- Montreal, Que. 
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Carrying a pay 
load even under 
adverse ground 
conditions, LINN 
marches on 
where an ordi- 
nary truck or 
tractor lies down. 


LINN MANUFACTURING 


(Division of La7FRANCE-REPUBLIC Corporation) 


Represented in: 


New York Cit Johnson City, Tenn. Detroit 

Skowhegan, Maine Pittsburgh Chicago 

New Haven, Conn. Louisville, Ky. St. Louis 
di 


LINN 
TRACTORS 


Patent No. 1,270,531 
Patent No. 1,521,454 
Patent No. 1,685,641 
Patent No. 1,685,676 
Patent No. 1,701,979 
Patent No: 1,809,344 
Other Patents Pending 


Nielsen Certified Surveys 
on LINN performance in 
all classes of work will be 
sent upon request. These 
surveys give unbiased 
facts and figures which 
will enable you to esti- 
mate costs to the fractions. 


Tulsa, Okla. 
Omaha, Nebr. 
Kansas City, Mo. 
Little Rock, Ark. 


Linn Distrib : Mussens Limited, Montreal 
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Users could write the most 
impressive advertisements 


Atlas Explosives 


Satisfactory fragmentation is 
essential in quarry blasting. It 
depends on the choice and 
method of application of the 
Dynamite used. The Explosive 
Engineers’ services, which are 
offered freely, can be used to 
direct the choice and method of 
application in order that satis- 
factory execution may be 
obtained. 


UARRY owners whose profits 
depend upon efficient and eco- 
nomical quarry operation are quick 
to recognize the value of the quality 
and uniformity of Atlas Explosives. 
Measured in terms of dependable 
performance . . . witnessed with your 
own eyes. . . the results well justify 
the painstaking care which character- 
izes each process in their making. 


' Knowledge in the creation of the 


proper formulas . . . Accuracy and 
skill in the mixing of the ingredients 
. . . Scientific tests to insure uniform- 
ity... These things have won for 
Atlas Explosives an enthusiastic recep- 
tion on the part of users throughout 
the rock and quarry industry. 


EXPLOSIVES 


Safeguarding Atlas 
Quality and Uniformity 


The water resistance test in which cartridges 
are perforated with sixteen 14" holes to 
expose the Dynamite are placed in sand 
baths to be tested for firing at varying 
intervals according to the Dynamite used. 
Some types of Dynamite are tested after 
two-hour exposure, whereas, others of the 
gelatinous type remain in the bath for as 
long as fourteen days. This is but one of 
many tests made to safeguard the quality, 
uniformity, and dependability of Atlas 
Explosives. 


SZ, 


ATLAS POWDER COMPANY 


A proper explosive for every blasting requirement 
WILMINGTON, DELAWARE 
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Sito the blast.. 


‘Fewer misfires! 


with these new and improved 


BLASTING MACHINES 


Developed by General Motors 
for du Pont, these new blasting machines 
are now offered to save you money 
in blasting operations! 


The NEW du Pont No. 5 Blasting Machine 
. . - known as the No. 5 G. M.—hbecause it 
was designed by General Motors . . . has 
proved highly successful in many blasting 
operations where it is necessary to fire a large 
number of holes at one time. 


Here are the special new features that will 
recommend No. 5 G. M. to you: 


(1) A two-point clutch which makes it possible to 
send the current out on the firing line atits peak. 


(2) A laminated armature and solid core field for 
building up the maximum current. 


(3) A one microfarad condenser to store up the 
current until the moment of discharge. 


(4) Most impertant of all, a new eight-point 
breaker of unique design which utilizes the 
current heretofore wasted as a large spark at 
the completion of the stroke. 

Field windings on the new machine are so 
placed as to increase its efficiency. There are 
ball bearings on the armature shaft; and a 
thrust bearing for the rack bar in the direct line 
of the thrust instead of offset as formerly, 


The new machine has a rated capacity of 100 
electric blasting caps. As a matter of fact, it 
has often fired as many as 125 holes connected 
in series. The weight of this machine is a little 


less than 36 pounds. 


A number of the features from the 

No. 5 G. M. machine have been ‘ 
hand in the dus Pont No. 2 In quarry and construction work, No.5 G M. 
and No. 3 Blasting Machines. These machines are now being rticular 

manufactured with a two-point clutch, an eight-point breaker switch has proved pare ly useful. Its large volume 
and a condenser. These improved machines materially reduce the of current at sufficient voltage reduces the 


chances of misfires from electric leakage. 


'E. I. DU PONT DE NEMOURS & CO., INC. 
Explosives Department 
WILMINGTON, DELAWARE REG. U. 5. PAT. OFF. 
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Bureau of Public Roads’ Tests Reveal Important 
Facts on the Strength and Workability 


of Concrete 


N the August issue of Public Roads issued by the 
Bureau of Public Roads of the U. S. Department of 
Agriculture ' there appears an article entitled, “Studies 
of Paving Concrete” by F. H. Jackson, Senior Engineer 
of Tests and W. F. Kellermann, Associate Materials 
Engineer, of the U. S. Bureau of Public Roads. Un- 
fortunately, this article is too lengthy for reproduction 
in The Crushed Stone Journal but the tests which it 
describes were carried out on such an extensive scale 
and the results are so significant that a study of the 
original paper in detail would be valuable. 


The following description of the project is quoted 
from the article by Messrs. Jackson and Kellermann. 


The tests which are reported in this paper were undertaken 
primarily for the purpose of determining the effect of variations 
in the quantity of coarse aggregate upon the strength, density, 
and other properties of concrete pavement slabs which had been 
placed and finished in accordance with normal field practice. 
Experience in the use of multiple sizes of coarse aggregate in 
concrete pavement work in North Carolina and other States dur- 
ing the past few years has indicated the possibility of increasing 
the quantity of coarse aggregate per unit of volume of concrete 
beyond the limit which had previously been considered good 
practice and in this way producing a denser as well as a more 
economical mixture, provided only that the uniformity of the 


_ grading of the coarse aggregate and, therefore, its void content 


was.controlled rigidly by handling and measuring it in separate 
sizes. 

It was realized at the outset that an investigation of this sort, 
involving as it did that most elusive property of concrete which 


we call “workability,” could not be performed satisfactorily in 
the laboratory. In spite of strenuous efforts on the part of 


many investigators, no satisfactory laboratory test for worka- 
bility has as yet been developed. Furthermore, this whole mat- 
ter of workability is tied up so intimately with methods of 
handling and finishing used on the job that it is impossible to 
set up any laboratory standard which will give more than 
comparative results. In other words, a concrete which by some 
laboratory standard may be rated as “unworkable” may be 
quite workable under certain job conditions. For this investi- 


1This Journal may be procured from the Superintendent of Documents, 
Government Printing Office, Washington, D. C., for the price of ten cents. 


ay 


@ The U. S. Bureau of Public Roads re- 
cently concluded an investigation which 
was conducted primarily to determine 
the effect of variations in the quantity 
of coarse aggregate upon the strength, 
density and other properties of concrete 
pavement slabs. Many of the con- 
clusions are of extreme importance to 
crushed stone producers and the follow- 
ing article should prove of particular 
interest and value. 


gation the percentage of visible honeycomb in the concrete, as 
revealed by a careful examination of the slabs, aJl of which were 
constructed in accordance with standard field practice, together 
with the uniformity of strength as determined by testing beams 
taken directly from the pavement, has been used to measure the 
uniformity and therefore the workability of the concrete. On 
this basis any concrete mixture which can be so handled as to 
produce a uniform homogeneous slab without unduly raising 
labor costs or reducing efficiency in operation is “workable” 
concrete, and any concrete which can not be so handled is not 
workable, in spite of any rating which it may receive by sonic 
arbitrary test. 

Most of the information which we have regarding the prop- 
erties of concrete at the present time has been obtained in the 
laboratory on small-sized beams and cylinders. While these 
data are of great value in helping us to understand some of the 
fundamental relationships governing the quality of concrete, as, 
for instance, the relation between water-cement ratio and 
strength, we must realize that it is the finished structure with 
which we are primarily concerned and that we are not in a 
position to make the best use of laboratory test data until we 
know to just what extent tests on molded specimens measure 
the quality of the concrete in the structure. This investigation 
furnished an excellent opportunity to study these relationships, 
both for crushing strength, through the use of molded cylinders 
compared with cores drilled from the pavement, and for trans- 
verse strength, through the use of molded beams compared with 
large beams taken from the pavement, 


PROJECT DESCRIBED 


In order to develop information along these lines, the Bureau 
of Public Roads during the summer of 1929 constructed an ex- 
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perimental concrete pavement 9 feet wide and approximately 
one-half mile long, using standard construction methods and ap- 
pliances throughout, except that provision was made for creating 
planes of weakness to permit the removal of the pavement in 
sections for test purposes. The pavement was built at the 
Arlington Experiment Station of the Department of Agriculture 
at Arlington, Va., on the right of way of an abandoned electric 
line. This provided a graded, well drained, level subgrade 
which proved ideal for the purpose. 

A total of 265 sections, each 9 feet in length, was constructed. 
The program calied for the construction of six sections per day, 
three sections of each of two proportions, using a given type 
and gradation of coarse aggregate and method of finishing. 
In each group of three the water content was varied so as to 
preduce a variable consistency ranging from the driest mix 
which it appeared possible to place without undue effort on the 
part of the finishers to a consistency approximating a 2 to 3 
inch slump. No effort was made to produce wet consistencies 
such as have sometimes been used in the past, because it was 
felt that the dangers of overwet concrete are sufficiently well 
known and require no demonstration. On the other hand, the 
water-cement ratio method of proportioning, the adoption of 
which is being strongly urged, encourages the use of dry con- 
crete, so that it seemed desirable to study mixtures of this sort 
rather than the wet consistencies which are recognized as un- 
desirable by everyone. 


MATERIALS AND PROPORTIONS 


In order to cover adequately the question of type of coarse 
aggregate as it affected the workability of the concrete and 
therefore the limiting quantity which might be used with safety, 
a siliceous limestone having a rather sharp angular fracture and 
a bank gravel containing some crushed fragments were used in 
the tests. In addition, a limited number of sections were laid 
with blast furnace slag as coarse aggregate. 

The cement was a standard brand Portland, meeting all re- 
quirements of the American Society for Testing Materials. It 
was shipped by car direct from the mill to the site of the work 
and all of the cement came from one bin. The results of 
physical tests of this cement are given in Table 1. 

The fine aggregate consisted of sand from the Potomac River, 
having a fineness modulus of 2.65. Average test data are given 
in Table 1. It was realized, of course, that the grading and 
other characteristics of the sand used in these experiments 
would have a marked effect upon the amount of coarse aggre- 
gate which could be used. It is well known that in general the 
finer the sand, the higher the percentage of coarse aggregate 
by volume which may be employed without exceeding the limits 
of workability. However, it was obviously impossible to study 
any great range in fine aggregate gradations in a program such 
as this. It was decided, therefore, to use a single sand of aver- 
age gradation with varying percentages of coarse aggregate, 
beginning at a value sufficiently low to insure a well-oversanded 
mix for the particular type of sand selected and increasing the 
amount of coarse aggregate by definite steps until a distinctly 
undersanded mix, as judged by laboratory standards, had been 
obtained. 

The results of the physical tests of the three coarse aggre- 
gates are given in Table 2. The limestone was obtained from 
Martinsburg, W. Va.; the gravel from Fredericksburg, Va.; and 
the slag from Birdsboro, Pa. Each aggregate was ordered 
shipped to the job in three separate sizes, as follows: 44-inch 
to%-inch, %-inch to 1%-inch, 14-inch to 2%-inch. The senar- 
ated .sizes were combined by weight to give the combined 
aggregate gradations indicated in Table 3. 

It will be noted that in the case of the gravel and the crushed 
stone two gradings were employed. Grading A is the so-called 
straight-line grading, showing an even distribution of sizes 
from the maximum down to %-inch. Grading B in the case of 
the gravel ranged in size from %-inch to 1%-inch, with a sur- 


plus in the finer sizes. This grading was used because of the 
economic importance of this type of gravel in certain sections 
of the country. Grading B for the crushed stone showed a 
deficiency in the finer sizes and was used to simulate a con- 
dition often met with in practice whenever a demand exists for 
these finer sizes for bituminous work, resulting in a tendency 
to rob the concrete aggregate of these sizes. The sieve analysis 
curves for the combined gradings are shown in Figure 1. 


TABLE 1.—Physical properties of cement and fine aggregate 
1. Portland cement: 


Fineness, percentage retained on 200-mesh sieve____ 14.7 
Time of set (Gillmore)— 
3 hours, 8 minutes. 
Steam test for soundness_____________-___-__ Satisfactory. 
Normal consistency, per cent_____--______--_-____ 22.6 


Tensile strength (pounds per square inch, 1:3 
Ottawa sand mortar) — 


(Results are average of 14 samples tested.) 
2. Fine aggregate: 
Sieve analysis '— 


Total retained on 44-inch screen, per cent______ 1 
Total retained on No. 10 sieve, per cent________ 14 
Total retained on No. 20 sieve, per cent_______- 32 
Total retained on No. 30 sieve, per cent________ 45 
Total retained on No. 40 sieve, per cent________ 69 
Total retained on No. 50 sieve, per cent________ 86 
Total retained on No. 80 sieve, per cent_______-_ 94 
Total retained on No. 100 sieve, per cent_______ 95 
Total retained on No. 200 sieve, per cent_______ 97 
Sut wend clay, per 2.8 
Apparent specific 2.65 
Weight per cubic foot (dry-rodded), pounds________ 102 
Absorption (Rea’s method), per cent______________ 0.7 
Organic matter (color test) Satisfactory. 
Strength ratio— 
113 


Description: Sand’ consists essentially of angular quartz 


grains, containing some chert, feldspar, and mica. 
1Sieve analysis is average of 96 samples tested. 


TABLE 2.—Physical properties of coarse aggregates 


| Weight 
Type of aggre zate Specific | Absorp- Wear per cubic) Voids 
gravity) tion foot (dry 
| rodded) | 
| 
| Percent, Percent | Pounds Per cent 
Gravel, grading A......... 2.67 0.27 |) f| 108 35 
Gravel, grading B......... 2.64 43 f 14.3) 105 | 36 
Stone, grading A.......... | 2.72 12 |\ ‘ f 102 40 
Stone, grading B.......... “8.73 12 101 | 41 
12.2 87 tt 
1 Not standard test; made with crushed rock. 
TABLE 3.—Gradings of course aggregate 
Per cent by weig¢ht passing round-open- 
ing screens 
| ing | | 
2%-inch | 14-inch | %-inch 14-inch 
A 100 | 59 | 25 | 0 
A | 100 59 | 25 | 0 
cin } B | 100 37 | 10 | 0 
ES Py A 100 50 | 25 0 
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Test Specimens 


For each of the 265 sections, 4 beams and 4 cylinders 
were made as control specimens. The cylinders were 
6 by 12 inches and the beams were 7 by 7 inches in 
cross-section and 30 inches long. The slabs were pro- 
vided with planes of weakness so that they could 
readily be cracked into smaller test slabs 27 inches 
wide and 9 feet long. From each of these 9-foot slabs, 
2 feet were broken off each end and discarded thus 
producing specimens 5 feet long. These were later 
tested in a specially constructed machine, load being 
applied at the third points. 

As will be noticed from the above description this 
test was conducted on a very large scale and full op- 
portunity was given to study the strength of concrete 
in the form of molded cylinders, molded beams, cylin- 
ders drilled from the pavement slabs and beams made 
by breaking up the pavement slabs. From this in- 
vestigation conclusive results have been obtained and 
the following observations, conclusions and recom- 
mendations are quoted from the article. 


STUDIES OF INDIVIDUAL TEST SECTIONS 


In order to make it possible to study the manner in which the 
several variables which were being investigated affected the 
relative strength of individual sections, it was considered ad- 
visable to plot the results of tests, section by section. This has 
been done in Figures 33 to 37, inclusive, (figures not included, 
refer to Public Roads) in which the results of the various 
strength tests on each section have been indicated, together with 
the mix, slump, water-cement ratio, and average percentages of 
honeycomb. In each group of three sections the concrete having 
the lowest slump appears to the left and the concrete having 
the highest slump to the right. In each group of three sections 
lines have been drawn between the plotted values of compres- 
sive strength and modulus of rupture to indicate the trend of 
variation of strength with increasing slump. These curves 
should not be looked upon as indicating a quantitative relation, 
since the abscissa does not represent a variable. The various 
trends to which attention has been called may easily be traced 
throughout the entire series by reference to these figures. 
There are several points to which attention is especially called. 

1. For each group of tests a very distinct relation exists be- 
tween the consistency of the concrete as measured by the slump 
test and the water-cement ratio. Almost invariably it will be 
found that, in each group of three sections, a direct relation 
exists which indicates that the slump test is a very good meas- 
ure of the relative amount of water in a given concrete, even 
within the rather narrow limits covered by this study. 

2: In general, the additional water required to maintain 
workability in the mixtures containing high percentages of 
coarse aggregate does not result in an increase in slump. The 
upper, left-hand panel of Figure 33 is an exception to this rule. 

3. The crushing strength of the concrete in the individual 
sections follows, in general, the water-cement ratio law. Ex- 
ceptions may be observed in certain instances, many of which 
may be explained by the use of concrete which is too dry to be 
workable. It must be remembered, of course, that in these 
charts each point represents the average of only two tests in 
the case of the control specimens and the cores and four tests 
in the case of the slabs. Individual variations from the general 
rule are therefore not surprising. 

4. There is a marked tendency for the flexural strength of 
both beams and slabs to fall off for the dry mixes. The tendency 


oN 


is more marked in the case of the slabs, probably because of the 
fact that under the standard method of molding employed for 
the control beams it was possible to fabricate more uniform 
specimens with the drier mixes than by the methods employed 
in placing the slabs. This tendency is illustrated by reference 
to sections 3, 17, 25, 32, 50, 71, 85, 122, 149, 180, 211, 230, and 
247. 

5. In 60 out of a total of 89 groups of three sections each, 
the section having the highest water-cement ratio showed a slab 
strength as high as or higher than the corresponding section in 
the same group having the lowest water-cement ratio. Atten- 
tion is called to the fact that in each group of three sections the 
range in the water-cement ratio was only sufficient to produce a 
variation in consistency from dry to medium and that in no 
case was the water-cement ratio high enough to produce concrete 
of wet or sloppy consistency. 

It should also be noted that whereas the drier mixes would 
for the most part be rated as workable by laboratory standards, 
such mixes were not in general found to be workable under the 
methods of placing and finishing pavement slabs now commonly 
used. The dry mixes may therefore be considered as lying 
outside of the range of plastic mixes to which the water-cement 
ratio law applies, and this fact accounts for the falling off in 
strength. 

6. In these same 60 groups, the section in each group having 
the lowest water-cement ratio was honeycombed in all cases. 
On the other hand, in 40 out of the 60 groups, honeycomb was 
entirely absent from the section having the highest water-cement 
ratio, with 13 out of the remaining 20 showing less than 1 per 
cent honeycomb. 

7. The slump for the driest mix in each group averaged from 
one-fourth inch to 1 inch, while the slump for the correspond- 
ing section in each group having the highest water-cement ratio 
averaged from 2 to 3 inches. 

The above indications point emphatically to the danger of 
using mixes of less than 2-inch slump in concrete paving work 
with the methods of finishing in common use today. The use 
of medium consistencies such as were obtained in these tests 
with a 2 to 3 inch slump will not only give as high or higher 
slab strength than the drier mixes but will greatly decrease 
the tendency to honeycomb and thus will promote uniformity. 

8. In general, the presence of honeycomb in the slabs, al- 
though very seriously affecting the flexural strengths of the 
slabs themselves, was not accompanied by lower crushing 
strengths of the cores drilled from the slabs. Neither was there 
any relation between the extent of honeycomb in the test slabs 
and the amount of honeycomb in the cores drilled therefrom. 
These observations lead to the conclusion that neither the crush- 
ing strength nor freedom from honeycomb of cores is necessarily 
an indication of the homogeneity of the concrete in the slab. 


CONCLUSIONS STATED 


For the materials, proportions, and methods of placing used. 


in these tests the results of the investigation justify the fol- 
lowing conclusions: 

1. For a constant sand-cement ratio an increase’ in the 
quantity of coarse aggregate beyond the limits ordinarily. em; 
ployed in practice decreased the strength of the concrete in the 
pavement substantially in proportion to the amount of additional 
water required to maintain workability. 

2. For corresponding increases in the water-cement ratio 
the percentage of reduction in flexural strength was somewhat 
less than the percentage of re:'uction in crushing strength. 

3. The workability and uniformity in strength of the con- 
crete was decreased in proportion to the amount of coarse 
aggregate added. 

4. The workability of the concrete was greatly reduced by 
decreasing the maximum size and at the same time increasing 
the amount of fines in the gravel coarse aggrezate, even though 


| 
| 
| 
} 
| 
| 


8 THE CRUSHED STONE JOURNAL 


September, 1931 


the corresponding variations in the percentage of voids in the 
‘gravel and in the value of b/b, for the concrete were small. 

5. For the gravel concrete the reduction in workability for 
any mix caused by the use of the poorly graded gravel was 
greater than the reduction in workability caused by increasing 
the percentage of coarse aggregate in the concrete containing 
the well graded material (See Fig. 22) (Refer to Public Roads). 

6. For a given consistency as measured by the slump test, 
different gradations of gravel produced different degrees of 
workability. (See Fig. 23.) (Refer to Public Roads). 

7. For a given gradation of coarse aggregate the consistency 
as determined by the slump test measured the workability of 
the concrete. 

8. For a given proportion, higher slab strengths were ob- 
tained with concrete having a medium consistency (2 to 3 inches 
slump) than with very dry concrete (%4 to 1 inch slump). 

9. In order to sécure satisfactory uniformity and freedom 
from honeycomb it was necessary to use a consistency corres- 
sponding to a slump of approximately 2 to 3 inches. 

10. The various types of finishing machine employed in these 
tests gave approximately the same results. 


11. For concrete reasonably free from honeycomb, the 
strength of the control beams appeared to be a satisfactory 
measure of the strength of the corresponding pavement slab. 

12. Neither the amount of honeycombing observed in the 
drilled cores or the crushing strengths developed by the drilled 
cores measured the extent of honeycomb in the pavement slabs 
or the flexural strength developed by the pavement slabs. 


RECOMMENDATIONS 


On the basis of the information produced by these tests, the 
following recommendations are made: 

a. That all specifications for concrete for pavements con- 
tain a definite requirement covering consistency. The slump 
test is recommended for this purpose. 

b. That the use of paving mixes showing less than 2-inch 
slump should be discouraged. 

ce. That specifications for consistency of paving concrete to 
be finished by any of the methods now in use be revised when 
necessary to provide that the concrete have a consistency cor- 
responding to a slump of from 2 to 3 inches. 


Discussion by A. T. Goldbeck 


Director, Bureau of Engineering, National Crushed Stone Association 


N addition to the above conclusions certain impor- 
tant facts are revealed by the test results. For illus- 
tration, these tests demonstrate a truth which has been 
proven in our own laboratory, namely, that the charac- 
teristics of the coarse aggregate have a great effect on 
the strength and other qualities of the resulting con- 
crete. In Figures 1, 2 and 3 (Figures 10, 11 and 12 in 
the original paper) are plotted the average strength 
results for all three aggregates of all gradations used. 
It will be noted that the particular stone used gave out- 
standingly superior results in transverse strength. 
Had other aggregates been used, still different results 
would probably have been obtained. 

The question of effect of water-cement ratio on 
strength is one frequently raised. For equivalent 
water-ratios in the gravel and stone concretes, the 
stone concrete was considerably higher in transverse 
or beam strength than the gravel concrete. In fact, 
the stone concrete (Grading A) of highest average 
water-ratio (0.97) was much higher in strength than 
the gravel concrete (Grading A) having the lowest 
average water-ratio of the gravel concrete series, 
(0.86) the respective values for modulus of rupture 
being 695 for the stone and 565 for the gravel concrete. 
(Slab strengths at 9 months.) The stone concrete had 
4.86 sacks of cement and the gravel, 5.53 sacks per 
cubic yard. Certainly the coarse aggregate is an im- 
portant factor in the strength of the pavement slab. 

It is to be noted also that although in general the 
stone concrete cylinders were lower in compression 
than the gravel cylinders, the reverse is true of the 
cores drilled from the pavement sections. Judging 
from these results some question may properly be 
raised as to whether the molded 6 by 12-inch cylinder 
tested in compression is a proper specimen for judging 
the quality of pavement concrete with 214 inch maxi- 
mum size stone aggregate. The molded beams, on the 


other hand, gave results which agreed very well with 
those obtained with specimens from the actual pave- 
ment slabs. The beam test for concrete pavement 
control is well justified by these tests. 

The matter of gradation of coarse aggregate and its 
influence on the strength and workability are of im- 
portance. It is of interest to note that the “straight- 
line” gradation from 14 to 214 inches (25 per cent 
passing 34 inch) gave higher results in stone concrete 
than the #4 to 214 inches (10 per cent passing 34, inch). 
It is also interesting to know that the small size gravel 
(4 to 14% inch) which is commonly supposed to give 
high workability, actually produced concrete which had 
the greatest amount of detrimental honeycomb at the 
bottom of the slab and this helped to reduce the slab 
strength. Even the gravel concrete made with small 
size gravel and having a high sand content (1:2:314) 
showed a relatively large amount of honeycomb. 

Quoting from Messrs. Jackson and Kellermann’s 
article (page 164, Vol. 12, No. 6, Public Roads) : 


Reference to Table 11 will show that the values for the ratio 
of b to b, and for the mortar-voids ratio (volume of mortar as 
determined by adding the absolute volumes of cement and sand 
and the volume of water, divided by the volume of voids in the 
dry-rodded coarse aggregate) were substantially the same for 
corresponding mixes using A and B grading. Moreover, the 
values for these ratios in the 1:2:4 mixes using gravel are just 
about the same as for the 1:2:3% mixes using crushed stone. 
On the assumption that these ratios are significant in controll- 
ing workability, this would indicate that the workability of the 
two gravel concretes should be about the same and also that 
the 1:2:4 gravel concrete should have about the same worka- 
bility as the 1:2:3% stone concrete. Referring, however, to 
Figure 22 and assuming that the presence of honeycomb in the 
finished structure is a reasonably satisfactory measure of the 
workability of the concrete going into the structure, we find an 
average of about 1 per cent honeycomb in the 1:2:3% stone 
concrete, about 1% per cent in the 1:2:4 gravel concrete, grad- 
ing A, and over 6 per cent in the 1:2:4 gravel concrete, grad- 
ing B. Even the 1:2:3% concrete, gravel grading B, showed 
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Fig. 2—Relation Between Strength of Stone Concrete and Mix 


SLABS 9 MONTHS 
@——-8 BEAMS 9 MONTHS 
-_BEAMS 28 DAY 


X CORES 15 MONTHS 
CYLINDERS IOMONTHS 
O———O CYLINDERS 28 DAYS 


800 5 5000 
= 
INI 
« 4 
rd 
$ 700 3 4500 
— a 
4000 
5 2 
2 
1 
w 
= 500 2 3500 
= 
INQ 
3 
2 
= 
$ 300 8 2500 


MIX 


Fig. 3—Relation Between Strength of Slag Concrete and Mix 


was much higher than for any other combination. 

These data appear also to demonstrate that the use of any 
function depending directly upon the void content of the coarse 
aggregate, such as the ratio b/b, or the mortar-voids ratio, 
does not necessarily control the workability of the mix as de- 
termined by the uniformity and freedom from honeycomb of 
the concrete in the structure. They also indicate that, for a 


_ given coarse aggregate type and grading, there is a distinct re- 


lation between the consistency of the concrete as measured by 
the slump test and the percentage of honeycomb which is apt to 
develop under the methods of finishing now in common use. 


Briefly, the above facts indicate that small size 
gravel is not as desirable an aggregate as the large size 
from the standpoint of workability and, further, that 
the stone concrete (grading A) was at least as work- 
able as the gravel concrete (grading A) (large size). 
Certainly the grading A stone concrete was superior 
in workability to the gravel concrete (grading B) 
(small size) as judged by the amount of honeycomb in 
the underside of the finished slabs. 

These facts are contrary to the wide-spread idea as 
to the relative workability of stone and gravel con- 
cretes and perhaps are revealed here for the first time 
in this most comprehensive and carefully conducted 
series of tests. 


Uniform Cost Accounting Applied to the 


Crushed Stone Industry 


By J. A. CONWAY, Accountant 
John T. Dyer Quarry Co., Norristown, Pa. 


HERE has been established for the crushed stone 
industry a system of uniform cost accounting. 
The system is described in detail in a Manual on Uni- 
form Cost Accounting, published by the National 
Crushed Stone Association, a copy of which was re- 
cently forwarded to each member company. This 
Manual represents the work of the Association’s Com- 
mittee on Unform Cost Accounting extending over a 
two-year period of time. The principles portrayed in 
this Manual are simple of application and should im- 
mediately be put into general use throughout the in- 
dustry. The following is really a continuation of the 
article by Mr. Conway which appeared in the August 
issue of the Journal and it is hoped that it will prove 
helpful in assisting member companies in adopting the 
system of uniform cost accounting approved by the 
Association. 


Departmentalization 


The first step to be taken in adopting the cost system 
is the setting up of three distinct groups of depart- 
ments. 

1. Production Centers 
Stripping 
Primary Drilling 
Primary Blasting 
Secondary Drilling 
Secondary Blasting 
Loading for Crusher 
Hauling to Crusher 
. Crushing, Washing & Screening 
I. Storage 
Service Centers 
A. Shops—Machine, Welding, Blacksmith, etc. 
B. Power Plant, Air, etc. 
C. Trucks 
D. Horses & Carts 
E. Shovels, Cranes, etc. 
. General Plant Expense 
. General Yard 
Superintendents, Clerks, etc. 
Miscellaneous, Buildings 
Rental of Dwellings 
Boarding House 
Miscellaneous Trucking 


O 


2. 
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Production Centers 
The principal accounts under the heading of Produc- ' 


@ The adoption of the Association's 
system for uniform cost accounting does 
not imply radical changes in present 
cost accounting systems and it would be 
unfortunate if the members failed to use 
the system because of such a belief. We 
believe that in the following article Mr. 
Conway clearly shows that with but slight 
changes the approved system can be put 
in use. His article well merits your care- 
ful attention. 


tion Centers are those accounts in which the stone ad- 
vances from its raw or crude state until it finally 
emerges as crushed stone ready for sale. 


Service Centers 


Every plant has a number of activities not directly 
pertaining to production, but nevertheless essential 
parts of it. For example, the machine shop does re- 
pair work for the crusher. The labor of the machinists 
may be charged directly to the crusher so also the 
material used, but the overhead of the machine shop 
will have to be charged on another basis to arrive at 
accurate costs for the crusher operation. This over- 
head of the machine shop if charged to the crusher, 
at the close of each month, on the basis of cost per 
man hour, will give to the crusher its proportionate 
share of the costs of maintaining the machine shop 
and thereby, accurate cost for the crusher operation 
is obtained. 

Other examples of service equipment are where 
shovels, trucks, cranes, etc., perform different tasks 
throughout the quarry. A shovel may load stone for 
the crusher part of the day and load stone from stor- 
age for direct shipments the other. In cases of this 
kind, all charges including labor, material and over- 
head should be charged against the shovel, and at the 
close of the month the various departments for which 
the shovel did work during the month should be charged 
on the basis of cost per hour of the shovel operation. 
If, however, shovels, trucks, cranes, etc., are station- 
ary, that is they perform the same work for only one 
department at all times, they would not be classed as 
service equipment but would be included under pro- 
duction centers under their respective departments. 


General Plant Expense 


Under this classification are the departments or 
accounts which are essential to the operation of the 
plant but whose costs cannot be distributed to man 
hours or cost per hour of operation. Of course these 
costs could be distributed on some arbitrary basis 
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but in the breaking down of these accounts the total 
sum spent on these departments would be lost sight 
of, with the result that little in the way of cutting costs 
in these departments could be accomplished. 


Reports 


Labor Report 


This report, for which there is one for each em- 
ployee, provides a distribution of an employee’s time 
for each pay period, columns being provided for the 
days of the month and the distribution of the time 
according to the operations engaged in. At the end 
of the pay period, these reports are totaled, extended 
and balanced out with the regular payroll book. They 
are then summarized on a columnar sheet so that there 
will be only one amount for each labor account charged. 
At the end of the month, this summary is sent to the 
main office, together with the individual labor reports. 
The total of this labor summary must agree with the 
total as set forth in the payroll book. 


Truck Report 


The work in whieh trucks are used in quarry opera- 

tion is as follows: 

Hauling rock to crusher 

Hauling crushed stone to storage 

Hauling crushed stone from storage 
Stripping 

Building and repairing roads 

Hauling coal to shovels 

. Miscellaneous hauling trips outside of quarry 

To distribute the time of trucks over the above jobs 
necessitates a daily report showing in what occupa- 
tions the trucks were engaged and the time in hours 
so engaged. On these reports columns are provided 
for inserting the hours engaged in each operation. 
The total of the hours employed in each operation must 
equal the total time the truck was employed that day. 

On this report there is also reported the gasoline 
and oil placed in the machine. A daily report is re- 
quired for each truck even though it is laid up for 
repairs or not in use. These reports are collected 
daily and summarized so that at the end of each month 
the quarry office can report to the main office the total 
number of hours worked on any one job by each truck 
and for all trucks. 

As these reports are a report of the work the trucks 
are engaged in and not the drivers’ time reports, it 
will be necessary for the time-keeper to keep an ac- 
count for each driver’s time, all labor, drivers’ time, 
and material being charged against the truck account 
and not the individual jobs upon which the truck 
works. At the close of the month the total charges are 
distributed over the operations in which the trucks 
were engaged on the basis of cost per hour of opera- 
tion. 


err 


Shovel Report 

The work in which shovels, cranes, etc., are used is 
as follows: 
. Stripping 
Loading rock to be transported to crusher 
Loading stone from storage for shipment 
Building and repairing roads 
Unloading coal from cars 
Storing stone at storage 

As in the case of trucks, daily reports showing in 
what work the shovels, cranes, etc., are engaged should 
be made out by one of the shovel crew. The same pro- 
cedure of collecting and summarizing can be followed 
as was outlined under trucks. 


Well Drill Report 


To obtain accurate cost of well drilling necessitates 
a daily report for each well drill showing machine 
number, footage drilled, and quantity of gas and oil 
placed in machine. The procedure of collecting and 
summarizing as outlined under trucks can be followed. 


Shop Reports 


The machine, welding and blacksmith shops being 
service departments, daily reports, showing for what 
departments the repairs are being made, are necessary 
so that the overhead of these shops can be distributed 
to those departments for which work has been done. 
This can be accomplished by having each workman 
in the shops report daily on a scratch memorandum, 
the work in which he was engaged. The timekeeper 
upon receiving these reports will charge the work- 
man’s time direct to the department for which the 
work was done and at the same time record on a sum- 
mary sheet the number of hours worked by depart- 
ments. This summary is forwarded to the main office 
at the close of the month and forms the basis for 
distributing the overhead of the individual shop. 


Power Plant Report 


In plants where electric power is purchased a report 
showing the kilowatt hours consumed by each depart- 
ment is necessary. This report can be arrived at by 
charging the various departments, except crushing and 
screening, on the basis of the rated horsepower, taking 
into consideration the number of hours each motor 
operated during the month and charging the balance 
to crushing and screening. 

In plants where steam power is used, conditions will 
have to be studied to learn what departments receive 
power and what proportion. This estimate should be 
checked from time to time to assure accuracy. 


Material 


Requisitions for Materials and Supplies 


Whenever a purchase requisition is made out a brief 
explanation stating for what piece of equipment or for 
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what purpose the material is to be used should be writ- 
ten on the requisition, together with the account num- 
ber to which the material is to be charged. On pur- 
chases made direct by the quarry, this information 
should be written on the vendor’s invoice by the quarry 
office before the invoice is sent to the main office. 

This practice is recommended in lieu of having ma- 
terial pass through a store room and later requisitioned 
out of stores, as quarry operations are usually spread 
over a wide area and the setting up of a store room 
would be of no real advantage considering the added 
expense and time lost. 

Since a storeroom is impracticable for the average 
quarry operation it is, therefore, absolutely necessary 
that the material purchased be definitely assigned to 
one or more departments and that such assignment 
be noted on the requisition. Some purchases will of 
course be made that cannot be so assigned to any one 
department but are for the benefit of all departments. 
In cases of this kind the material should be distrib- 
uted over the various accounts on the basis of what 
each department has used in the past. 

The main office upon making up a purchase order 
upon receipt of a purchase requisition will make same 
as before, except on the copies held by the quarry oper- 
ator the account to which the material is to be charged 
should be typed in. This is necessary to insure the 
charging to the proper account upon receipt of the 
material. A copy of the purchase order properly 
“okayed,” should be attached to every vendor’s invoice. 

Exception to the above practice of assigning ac- 
counts to be charged at the time of ordering material 
is in the purchasing of coal, gasoline, and explosives 
which are inventory accounts. 


Coal 


The quantity of coal received during any one month 
should be reported on an inventory report together 
with the quantity used and the balance on hand. To 
secure the quantity used by each department, or each 
piece of equipment, conditions will vary in each quarry. 
The coal used by steam shovels is in some quarries 
hauled to them by trucks. The driver of the truck, 
hauling this coal, should weigh each load and note this 
weight on his daily truck report. These weights 
should be summarized at the quarry office and at the 
close of the month reported to the main office. Other 
quarries use a horse and cart to haul coal to shovels, 
the same practice can be used here as in the case of 
trucks. A better plan, if possible, would be to have a 
separate and distinct storage pile of coal for the use 
of shovels only. In this case an estimate of the amount 
of coal left in the pile would be all that would be nec- 
essary, the difference between the quantity placed in 
the pile and what was on hand would be what was used. 

Locomotive engineers, crane operators and all those 
in charge of equipment on which coal is used should 
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report daily the amount of coal they have received on 
some basis which is practicable for that particular 
quarry. 


Gasoline 


A scratch pad should be fastened alongside the 
pump or at some other convenient place and all with- 
drawals of gasoline be noted thereon, except gasoline 
drawn by trucks, well drills or other equipment which 
report separately through daily reports. This with- 
drawal report should be collected daily, summarized 
and at the close of the month sent to the main office. 

The difference between the inventory at the begin- 
ning of the month plus gasoline received during the 
month less the quantity reported as used during the 
month should equal what gasoline is on hand. From 
time to time actual physical check should be made and 
adjustments properly made. 


Explosives 


This account should be charged with all explosives 
purchased regardless of whether such purchase is for 
Primary or Secondary Blasting. Withdrawals should 
be noted daily so that the inventory report at the close 
of the month will reveal where and for what purpose 
explosives were used and the quantity remaining on 
hand. 


General Books 


The general books necessary to record transactions 
properly in the crushed stone industry differ very little 
from the books of any manufacturing concern. 

They are as follows: 

1. General Journal 
2. Cash Books 

Receipts & Disbursements 
Sales Book 
Accounts Payable Register or Purchase Bouk 
Distribution of Accounts Payable Register 
. General Ledger. 

In adopting the cost accounting system no change 
will be necessary in the General Journal, Cash Books, 
Sales Books or General Ledger. In accounting for 
purchases of material and supplies a change may or 
may not have to be made depending upon the adapta- 
bility of the present distribution scheme. 

The classification of accounts as adopted by the 
National Crushed Stone Association has subdivided 
material and supplies as follows: 

Operating Material 
Tools 
Oils and Greases 
Repair Material 

In other words, there are about 20 principal accounts 
and three subdivisions of each principal account mak- 
ing a total of about 60 different accounts to which ma- 
terial and supplies are to be charged for each quarrv. 


a ore 
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If the present distribution records can readily care for 
this distribution, no change will be necessary, but 
should it be cumbersome or unwieldly it would be 
advisable to adopt a more appropriate record. With 
this new record, material can be accounted for with 
ease and in many cases be quicker than the record 
discarded. 

The total amount of the postings in the Accounts 
Payable distribution book should agree in total with 
the Accounts Payable Register. 


The total charges against any one quarry for ma- 
terial and supplies, that is, the total for all of the 60 
accounts previously mentioned, should be posted in one 
amount to the quarry cost account appearing in the 
General Ledger. 

The individual postings of each subdivision of each 
principal account should be posted to the operating 
ledger, a subsidiary record of the General Ledger. 

Wages is posted to the operating ledger from the 
Labor Distribution Summary, the total amount only 
appearing in the Accounts Payable Distribution book 
thereby eliminating the necessity for 60 additional 
accounts in this record. 


General Ledger 


The accounts appearing in the General Ledger under 
the heading of each quarry are as follows: 
Coal 
. Gasoline 
3. Explosives 
4. Freight 
5. Fire, Insurance Paid Accounts 
6. Royalty Paid Account 
7 
8 


. Sales 
. Taxes Paid 
9. Quarry Cost 
10. Stripping 
11. Primary Drilling 
12. Quarried Rock on Quarry Floor 
13. Crushed Stone at Storage 
14. Depreciation 
The sources of entries to these accounts are as 
follows: 
Coal Account—Charged with purchases and freight 
yn eoal from Accounts Payable Distribution Book. 
Credited monthly with cost of coal consumed as per 
the Coal Distribution on the Inventory Report. 
Gasoline Account—Charged with purchases from 
Accounts Payable Distribution Book. 
Credited with the cost of gasoline consumed as per 
the gasoline distribution on the inventory report. 
Explosive Account—Charged with purchases and 
freight from Accounts Payable Distribution Book. 


Credited monthly with cost of explosives consumed 


as per Inventory Report. 
Freight Account—Freight on shipment of stone 
from Distribution Book. 


Freight on material and supplies is charged to the 
same account as the material. 

Fire Insurance Account—Charged with insurance 
from Accounts Payable Distribution Book. 

See “Accruals” for charges to costs. 

Credited at the close of the year with the insurance 
accrued from the Operating Ledger. 

Royalty—Charged with Royalty payments from Ac- 
counts Payable Distribution Book. 

See “Accruals” for charges to costs. 

Credited at close of year with total Royalty Accrued 
from the Operating Ledger. 

Sales—Credited from Sales Book. 

Adjustments charged or credited from Journal. 

Taxes—Charged with taxes paid from Accounts 
Payable Distribution Book. 

See “Accruals” for charges to costs. 

Credited at close of year with Taxes Accrued. 

Quarry Cost Account—Charged monthly with the 
total of wages from Distribution Book. 

Charged monthly with the totals of Material from 
Distribution Book. 

Charged monthly with Coal, Gasoline and Explosives 
consumed as per Inventory Report from Journal. 

Charged or Credited monthly with the total of all 
general journal entries affecting the Operating Ledger. 

Charged or credited with total of all cash book 
entries affecting the Operating Ledger each month. 

Stripping, Primary Drilling, Quarried Rock, 
Crushed Stone in Storage—Charged at the close of the 
year with total charges during the year as per the 
Operating Ledger. 

Credited at the close of the year with total credits 
during the year as per the Operating Ledger. 

The debit balance as shown at the close of the year 
remaining the same throughout the following year, 
changes only being recorded in the Operating Ledger. 


Accruals 


Royalty Account—Royalties under leaseholds are 
usually based on the tonnage sold. In order to obtain 
accurate costs these royalties should be taken in as a 
part of the cost of production. This can be accom- 
plished by charging the Production monthly with the 
sum of the tonnage produced multiplied by the royalty 
rate. The credit to this charge is posted to the Royalty 
Account column in the Accrued Accounts account in 
the Operating Ledger. 

At the close of the year the Balance of the Accrued 
Royalty Account is transferred to the credit side of the 
General Ledger Account, Royalties Paid. 

The credit balance remaining in the Royalties Paid 
Account after applying to it the Accrued Royalties 
Account will be the Royalties Accrued on stone in 
ground storage or in the bins. 


Insurance—At the close of each month the various 
departments should be charged with 1/12 of the annual 
insurance premiums, the credit to this charge being 
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posted to the Insurance Column in the Accrued Ac- 
counts account in the Operating Ledger. 

The balance -in the Accrued Insurance Account at 
the end of the year is transferred to the General 
Ledger Insurance Accounts after the same have been 
adjusted for prepaid premiums. 

The above applies to all insurance except Compensa- 
tion Insurance. Compensation Insurance is charged 
into production costs monthly on the basis of the 
amount of the Payroll multiplied by the Insurance 
Rate, the procedure being the same as the other in- 
surance. 

Depreciation—Procedure same as Royalties. In an 
effort to keep costs constant a rate per ton predeter- 
mined on the basis of estimated production is preferred 
to that of using 1/12 of the annual depreciation as a 
monthly charge against production. 


Operating Ledger 
The operating ledger, a subsidiary record of the 
general ledger, is the record in which all items affect- 
ing costs at the plant and quarry are posted. It is 
always in balance with the controlling account “Quarry 
Costs” appearing in the general ledger. A monthly 
trial balance should be taken, to prove the accuracy of 
the work, after monthly costs have been distributed. 
This operating ledger is made up of columnar sheets 
having ten columns, with a space on the side for noting 
remarks. 
It receives its data from the following sources: 
1. Labor from the Payroll Summary made up at 
the plant. 
2. Material and Supplies from the Accounts Pay- 
able Distribution Book. 
3. Coal, gasoline and explosives from General 
Journal. 
4. Accruals from the Accrual Account (A page in 
the Operating Ledger). 
5. Cash Book Entries affecting costs. 
6. Journal Entries affecting costs. 
A trial balance of the Operating Ledger would ap- 
pear as follows: 


Debits Credits 
Stripping Accruals 
Primary Drilling Inventories at Beginning of 
Quarried Rock the year 
Crushed Stone at Balance of Quarry Cost Ac- 
Storage count appearing in Gen- 


Cost of Sales eral Ledger 


Closing Procedure—Operating Ledger 


All service department accounts are closed first, be- 
cause their costs are distributed over the departments 
for which they performed some task. . 

Power Plant Account—Closing date: Balance closed 
vut at the end of the month. 

Accounts to which transferred: 

1. Well Drilling 
2. Crushing, Washing & Screening 
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3. Secondary Drilling 

4. Machine Shop 

5. Blacksmith Shop 

6. Welding Shop 

7. All other Departments receiving Electric 
Power. 

Report from which data is obtained: Electric Power 
Distribution Report on a kilowatt hour basis. 

Procedure: The total number of kilowatt hours the 
plant was working during each month is obtained from 
the electric company bill or by a reading of the meter. 
The average unit cost per kilowatt hour is obtained by 
dividing the balance in the Power Plants Account with 
the total number of kilowatt hours the plant consumed. 
The amount chargeable to the accounts controlling the 
class of work which consumes electric power is ob- 
tained by multiplying the kilowatt hours consumed by 
the average unit cost per kilowatt hour. The sum of 
these charges must always equal the balance in the 
account. 

This procedure would be the same in Steam Plants 
where various departments receive power from the one 
source. 

Shop Accounts—Closing Date: 
at the end of each month. 

Accounts to which transferred: All departments for 
which work was performed by shops. 

Report from which data is obtained: Summary of 
labor report of employees in shops. 

Procedure: The average unit cost per hour is ob- 
tained by dividing the balance in the account with the 
total number of man-hours worked during the month 
by the shop employees. The amount chargeable to the 
various accounts controlling the class of work in which 
the shop employees were engaged is obtained by multi- 
plying the number of hours so engaged by the average 
unit cost per hour. The sum of these charges must 
always equal the balance in the account. 

Truck Account—Closing date: Balance closed out at 
the end of each month. 

Accounts to which transferred: All departments for 
which work was performed by trucks. 

Report from which data is obtained: Summary of 
truck operation. 

Procedure: Same as Shops using Truck-Hours in 
operation as the basis. 

Shovels, Cranes, ete., Accounts—Closing date: 
Balance closed out at the end of each month. 

Accounts to which transferred: All departments for 
which work was performed by shovels. 

Report from which data is obtained: Summary of 
Shovel, Cranes, etc., report. 

Procedure: Same as Shops using Shovel-Hours in 


Balance closed out 


operation as the basis. 

After the service department accounts are closed 
and distributed for the month the other accounts may 
be closed, the order of which does not matter since all 
service charges have been distributed. 

Stripping Account—Closing date: At the end of any 


H 
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month in which rock which has been stripped of its 
overburden or is blasted by means of a primary blast. 
Account to which transferred: “Quarried Rock” or 
“Rock on Quarry Floor.” 
Report from which data is obtained: 
report. 


Procedure: The average unit cost per ton of rock 
stripped is obtained from the stripping account. The 
tonnage which has been blasted and reported on the 
Inventory Report is valued at the average unit cost 
per ton. The Stripping Account is then reduced both 
in tonnage and amount by the value of the rock blasted. 

Example: The balance in the stripping account shows 
100,000 tons of rock stripped at a cost of $10,000.00 
or average unit cost of 10 cents per ton. The Inven- 
tory Report states that 5,000 tons vf stripped rock 
have been blasted. At the average unit cost of 10 
cents per ton, the 5,000 tons of stripped rock blasted 
has a value of $500.00. The Stripping Account is then 
reduced by the 5,000 tons valued at $500.00. The new 
balance carried forward will be 95,000 tons at a value 
of $9,500.00. 


Primary Drilling Account—Closing Date: At the 
end of any month in which rock which has been drilled 
(Primary), is blasted or lost by means of a primary 
shot. 

Account to which transferred: “Quarried Rock” or 
“Rock on Quarry Floor.” 

Report from which data is obtained: 
Report. 

Procedure: The average unit cost per foot is ob- 
tained from the Primary Drilling Account. The feet 
drilled which have been blasted or lost and reported on 
the Inventory Report are valued at the average unit 
cost per foot. The Primary Drilling account is then 
reduced both in feet and amount by the value of the 
holes blasted. 


Examples: The balance in the Primary Drilling 
account shows 800 feet drilled at a cost of $2,400.00 or 
an average cost of $3.00 per foot. The monthly In- 
ventory Report states that 500 feet of Drilled Holes 
have been blasted. At the average unit cost of $3.00 
per foot, the 500 feet of drilled holes have a value of 


Inventory 


Inventory 


| $1,500.00. The Primary Drilling account is then re- 


duced by the 500 feet valued at $1,500.00. The new 
balance carried forward will be 300 feet at $900.00. 


Primary Blasting Account—Closing Date: At the 


end of the month in which a primary shot has been 
made. 


Account to which transferred: Quarried Rock. 


Report from which data is obtained: Inventory 
Report. 
Procedure: Entire balance is transferred to the 


Quarried Rock Account. 


Quarried Rock Account—This account is a perpetual 
inventory in tons and amount of the blasted rock avail- 
able for crushing. At the end of any month in which a 
primary blast occurs this account is charged with all 


a 


or a portion of the Stripping, Primary Drilling and 
Primary Blasting Accounts in the manner described 
under those respective accounts. The tons dropped by 
the primary blast which is the tonnage with which this 
account is charged is reported on the Inventory Report 
at the end of each month. This report of tons dropped 
should theoretically be the same as the number of tons 
dropped reported on the stripping report. At the end 
of the year the tons remaining in the account should 
be checked by a physical inventory and any differences 
adjusted. 

The balance in the account divided by the Inventory 
Report of the tonnage dropped by blast is the unit cost 
per ton to be used as a basis for the monthly cost 
entries. 

Account to which transferred: Cost of Production. 


Report from which data is obtained: Tons of stone 
dumped into crusher. 


Procedure: The number of tons reported dumped 
into the crusher is multiplied by the unit cost per ton 
and the amount thus obtained together with the ton- 
nage reported is charged to the Production Account. 


Secondary Drilling and Blasting Accounts—Closing 
Date: Balance closed out at the end of each month. 
Account to which transferred: Cost of Production. 
Loading Stone for the Crusher Account—Closing 
Date: Balance closed out at the end of each month. 
Account to which transferred: Cost of Production. 
If the shovels in the quarry are only used for this 
purpose the charges are made direct. If, however, the 
shovels are moved from the quarry for other work, 
then the charges for shovel operation are transferred 
to this account from the service department “Shovels,” 


Transporting Stone to the Crusher Account—Clos- 
ing Date: Balance closed out at the end of the month. 

Account to which transferred: Cost of Production. 

If the equipment in the quarry is used only for 
this purpose the charges are made direct. If, how- — 
ever, the equipment such as trucks is used for other 
purposes then the charges for truck operation are 
transferred to this account from the Service Depart- 
ment “Trucks.” 


Crushing, Washing & Screening Account—Closing 
Date: Balance closed out at the end of the month. 


Account to which transferred: Cost of Production. 


General Plant Expense— 
General Yard Account 
Superintendents and Clerks Account 
Quarry Dwelling Account 
Boarding House Account 
Insurance Group Account 
Insurance Compensation Account 
Miscellaneous Truck Account 
Taxes 
Royalties 


The above General Plant Expense accounts are closed 
out each month to the Cost of Production Account. 


4 - 5 
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Cost of Production Account 


Closing Date: Balance closed out at the end of each 
month. 
Accounts to which transferred: 
1. Cost of Sales (direct shipments) 
2. Crushed Stone Inventory (storage) 
Report from which data is obtained: 
Shipments and Storage. 


Shipping Account (Main Railroad) 


Closing Date: Balance closed out at the end of each 
month. 
Accounts to which transferred: 
1. Cost of Sales (direct shipments) 
2. Storage Expense (storage) 
Report from which data is obtained: 
Shipments and Storage. 


Scale House Account 


Closing Date: Balance closed out at the end of each 
month. 
Accounts to which transferred: 
1. Cost of Sales (direct shipments) 
2. Storage Expense (Storage) 
Report from which data is obtained: 
Shipments and Storage. 


Production, 


Production, 


Production, 


Storage Expense Account 

Closing Date: Balance closed out at the end of each 
month. 

Accounts to which transferred: Cost of Sales. 

Report from which data is obtained: Production, 
Shipments and Storage. 


Cost of Sales Account 


Closing Date: Balance closed out at the end of the 
year. 

Account to which transferred: Profit and Loss Ac- 
count: General Ledger. 

The difference between the balance of this account 
and the net sales account for each quarry will equal 
the Profit or Loss. 


Crushed Stone Inventory Account 


This account is a perpetual inventory account in tons 
and amount of the crushed stone stored at the storage 
yard. At the end of each month this account is charged 
with the value and the tonnage stored and credited 
with the value and tonnage shipped from storage dur- 
ing the month. 


Conclusion 


Quarry Operators afier reading this article will no 
doubt say that the cost accounting system as approved 
by the National Crushed Stone Association is not for 
them as they would have to stop operations so that they 
could catch up with the necessary reports and pro- 
cedure connected with it. This is far from the truth, 


as the writer can arrive at the costs of three plants in 
a day and a half with ease, and has at times, done it 
in one day. 


Over 250 Million Dollars Saved 
Through Simplified Practice 


uM MPOBRE than 10,000 different associations, and firms 
are now listed by the Division of Simplified 
Practice of the National Bureau of Standards as ac- 
ceptors to simplified practice recommendations,” ac- 
cording to Edwin W. Ely, chief of that division. 


“The most remarkable thing about this steady rise 
in number during the past 10 years,” said Mr. Ely, 
“is the increasing interest in simplified practice as 
shown by consumers of the commodities simplified. 
The present demand on the services of the division by 
the user group almost equals that of the manufac- 
turers and has resulted in a closer cooperative relation- 
ship among prod.cers, distributors and consumers.” 

There are now in effect over 120 simplified practice 
recommendations, and the total number of acceptances 
to all recommendations number nearly 30,000. 


Savings, due to the application of simplified practice 
recommendation, according to responsible sources in 
the various industries affected, total more than 250 
million dollars. Individual firms have reported that 
they are saving thousands of dollars annually. 


In April state and federal aid contracts were awarded 
amounting to $96,879,468; May was around $70,000,- 
000. Reports from the New York State Highway 
Department show 18,000 men employed on highway 
construction in the State as compared with 7,000 em- 
ployed at the same time last year. State highway 
contracts amounting to around $30,000,000 were let 
in New York up to June 1 which is $9,000,000 more 
than were let up to the same time last year. 

“The trend toward budgeting highway expenditures 
over a period of years shown in the financing plans of 
a number of states has made possible the budgeting of 
paving work so that the needs of different communi- 
ties can be met adequately,” stated W. R. Smith, 
president of the association. “The public in each sec- 
tion of the country likes to know when each of its 
roads will be improved. Such budgeting has been 
made possible through motor vehicle taxes which sup- 
ply an income that can be predicted safely. 

“Any diversion of the motor vehicle taxes from use 
on the public roads is greatly to be deplored,” he 
concluded, “and the public generally demands that 
such funds be used for roads only.” 


A Scots Wager 


Two Scotsmen went fishing, with an understanding 
that the first one to catch a fish was to buy the “soda.” 
One got a bite that almost broke has line, but refused 
to pull up. The other was fishing without bait. 


—New Zealand Railways Magazine 
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Report of Interpretation Committee—Trade 


Practice Rules 
By OTHO M. GRAVES, Chairman 


President, General Crushed Stone Co., 
Easton, Pa. 


NDER date of May 29th we were informed by the 
Secretary of the Federal Trade Commission that 
the Commission had reconsidered its action on rules 
of the crushed stone industry adopted by the industry 
at a Trade Practice Conference held in Cincinnati, 
Ohio, on the twenty-third day of January 1930. We 
were further informed that to the extent that the in- 
dustry approved and adopted the rules as modified by 
the Commission, that upon notice thereof, the Com- 
mission would consider them as Rules of the industry 
and that if the Commission was not informed of such 
approval and adoption by the industry of the modified 
rules within sixty days from May 29th, it would with- 
draw its approval and acceptance of each and all rules 
for the industry. 

The Committee, through its Chairman, replied under 
date of June 3rd, pointing out that a Trade Practice 
Conference for the industry could not feasibly be called 
and held within sixty days and asking if the Commis- 
sion construed that the Trade Practice Committee, as 
created under Rule B,; Group II, has the authority to 
accept the modifications required by the Commission 
thereby binding the industry to their acceptance. A 
copy of this correspondence was sent to President 
Worthen. The reply, dated June the 11th, from the 
Commission stated that the “final action upon trade 
practice conference rules was sent only to committees 
of the industries and not to individual members of the 
industry. It was the intention of the Commission that 
the Committees either act for the industries within the 
sixty day period mentioned in the letter of May 29th 
or notify the individual members of the industry. The 
method to be adopted by the committee in ascertaining 
the views of the industry is for the committees and 
not the Commission to determine, the committees being 
at liberty to choose their own method.” It was also 
stated, by the Secretary, that the Commission would 
not authorize another Trade Practice Conference for 
consideration of the changes set forth in its letter of 
May 29th. It therefore appeared to the Chairman of 
the Committee and to the President of our Association 
that the Commission regarded the Committee as hav- 
ing authority to act for the industry though the Com- 
mission would not choose the method to be followed. 

It did not seem wise or feasible to endeavor to secure 
a-mail vote from each member of the industry as to 
its viewpoint regarding the modifications. Conse- 
quently a copy of the first letter received from Mr. 
Johnson, as well as the original and modified rules, 


@ The Trade Practice Rules of the Crush- 
ed Stone Industry as approved by the Fed- 
eral Trade Commission in April, 1930, 
following the Trade Practice Conference 
of the industry, held in Cincinnati, in 
January, 1930, were recently revised and 
modified by the Commission and sub- 
mitted to the industry through its Trade 
Practice Committee for approval or rejec- 
tion. The procedure followed and the 
rules in modified form as finally approv- 
ed by the Commission are given in the 
following report of the Committee which 
was submitted to the Board of Directors 
at its mid-summer meeting. 


were sent to each member of the Trade Practice Com- 
mittee asking that each member vote as to whether or 
not the Committee should act for the industry. The 
replies from the members of the Committee authorized 
the Chairman to notify the Secretary that the modi- 
fications were approved by the Committee on behalf 
of the industry with the exception of one member who 
expressed doubt as to the authority of the Committee 
to act for the industry and therefore deemed it prudent 
to refrain from voting. By virtue of the vote of the 
Committee the Chairman, under date of July 9th, 
notified the Secretary of the Commission that “By 
majority vote of the members of the Trade Practice 
Committee of the industry, I am authorized to inform 
you that on behalf of the industry the Committee ac- 
cepts the rules as modified by the Commission which 
were submitted with your letter of May 29th.” The 
Commission has replied by letter of July 13th to the 
effect that the Commission now regards the rules as 
modified as those of the industry, and that in due 
course “a statement of the rules as changed will be 
sent by the Commission to each member of the industry 
for the information of each individual.” The original 
rules as adopted at the Cincinnati Trade Practice Con- 
ference in January, 1930, and as subsequently approved 
by the Commission in April, 1930, as well as the form 
in which they are now modified, are submitted at the 
conclusion of this report. The Committee holds that 
the modifications do not materially affect the spirit and 
intent of the original rules. 

The purpose of the Commission in modifying the 
Rules is apparently twofold; first, to effect standardiza- 
tion throughout all the industries which have adopted 
Trade Practice Rules and, secondly, to further prevent 
any possible conflict with the Department of Justice 
by approving rules which in form might be question- 
able. There has been widespread criticism of the 


Commission to the general effect that its attitude is 
constantly weak and continually vacillating. The 
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Chairman of your Committee is a member of the 
Standing Committee, Congress of Industries, which 
has endeavored to prevent a further weakening of the 
Rules adopted by various industries; in this endeavor 
it does not seem to have been particularly successful. 
Nor has the action of the Commission in further modi- 
fying substantially all Trade Practice Rules met with 
unanimous approval within the membership of the 
Commission. Commissioner Humphrey issued a broad- 
cast criticizing the action of the Commission and set- 
ting forth his personal opinion which summarized is 
as follows: 


1. He favored changing some rules in Group I, so as to 
make the rules conform with the law but opposed any 
change in the language as adopted by the industry, except 
in so far as it was necessary to accomplish this purpose. 


2. He opposed changes in Group II Rules. 


3. He opposed the “standardization” of the rules and 
protested against such change in each industry. He be- 
lieved that such “standardization” was not justified and 
did great injury to the industries concerned. 


4. He believes that “standardization” was the cause of 
the evils that grew out of the revision. 


One of the members of your Committee has sug- 
gested that the industry adopt its own rules without 
regard to the Federal Trade Commission; set up the 
necessary machinery for their enforcement and levy 
fines for their violation. The danger of such a pro- 
cedure would be that rules might be adopted which 
the Department of Justice would hold to be contrary 
to the law rendering us liable to prosecution. The 
advantage of a Trade Practice Conference lay in that 
rules that were adopted were by and with the advice 
and counsel of the Federal Trade Commission which 
would stand between an industry and the Department 
of Justice. It may be that the apparently vacillating 
and weak policy of the Commission is really based upon 
its fear that it may lead an industry into conflict with 
the Department of Justice and that to prevent such an 
unfortunate contingency it uses extreme care and 
caution thereby giving the impression that it “draws 
the teeth” from trade practice rules and weakens them 
unnecessarily. The Chairman of your Committee is 
inclined to think that until the status of the Federal 
Trade Commission is more definitely defined by Fed- 
eral Statute the members of the Commission will be 
reluctant and hesitant to take any firm stand such as is 
really required by industries seeking to purge them- 
selves of economic and industrial evils. 

In conclusion, your Committee is of the opinion that 
under Rule B, Group II, it has authority to accept on 
behalf of the industry the rules as modified by the Com- 
mission; that such acceptance is desirable in order that 
we retain approval of our rules by the Commission; 
and that the Commission is not likely to pursue a firmer 
and more vigorous policy in view of the uncertainty of 
action by the Department of Justice and the obligation 
which the Commission feels to fully protect each in- 
dustry whose rules it approves. 


Trade Practice Rules 
for the Crushed Stone Industry 
as modified by the Federal Trade Commission 
July 13, 1931 


Group I 
Rule 1 


The Commission substituted and approved the following for 
Rule 1, as published April 15, 1930: 


Maliciously inducing or attempting to induce the breach of 
existing contracts between competitors and their customers by 
any false or deceptive means whatsoever, or interfering with or 
obstructing the performance of any such contractural duties or 
services by any such means, with the purpose and effect of un- 
duly hampering, injuring, or embarrassing competitors in their 
businesses, is an unfair trade practice. 

Rule 1, as published April 15, 1930, which the Commission 
declined to approve or accept, reads as follows: 


The willful interference by any person, firm, corporation or 
association, with any existing contract between a seller and a 
purchaser, in or about the production, manufacture, transporta- 
tion, purchase or sale of any product handled by the industry, 
or the performance of any contractual duty or service connected 
therewith, such interference being for the purpose or with the 
effect of dissipating, destroying or appropriating, in whole or 
in part, the patronage, property or business of another engaged 
in such industry, is an unfair trade practice. 


Rule 2 

The Commission approved Rule 2, as published April 15, 1930, 
which reads as follows: 

The false marking or branding of products of the industry- 
with the effect of misleading or deceiving purchasers with 
respect to the quantity, quality, size, grade or substance of the 
materials purchased, is an unfair trade practice. 


Rule 3 

The Commission substituted and approved the following for 
Rule 3, as published April 15, 1930: 

The sale or offering for sale of any product of the industry 
by any false means or device which has the tendency and 
capacity to mislead or deceive customers or prospective cus- 
tomers as to the quantity, quality, substance or size of such 
product is an unfair trade practice. 

Rule 3, as published April 15, 1930, which the Commission 
declined to approve or accept, reads as follows: 

The sale or offering for sale of any product of the industry 
accompanied by misrepresentations calculated to deceive cus- 
tomers or prospective customers as to the quantity, quality, size, 
grade or substance of such product, is an unfair trade practice. 


Rule 4 

The Commission substituted and approved the following for 
Rule 4, as published April 15, 1930: 

The secret payment or allowance of rebates, refunds, com- 
missions, or unearned discounts, whether in the form of money 
or otherwise, or secretly extending to certain purchasers special 
services or privileges, not extended to all purchasers under like 
terms and conditions, with the intent and with the effect of 
injuring a competitor and where the effect may be to substan- 
tially lessen competition or tend to create a monopoly or to 
unreasonably restrain trade, is an unfair trade practice. 

Rule 4, as published April 15, 1930, which the Commission 
declined to approve or accept, reads as follows: 


(Continued on page 25) 
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Opportunities for Extending the Use of Stone 
Sand in Masonry Mortars 


By F. O. ANDEREGG, Ph.D. ' 


HE poor grading characteristics of many commer- 

cial sands offers an opportunity to manufacturers 
of crushed stone to render a real service to the build- 
ing industry either by supplying the deficiencies in the 
gradings of the sand or by producing a properly graded 
stone sand. The former can often be conveniently 
done by those manufacturers producing agricultural 
limestone incident to their regular production; while 
the latter may be produced in a single grinding opera- 
tion, provided the right grinding equipment is chosen 
relative to the stone to be crushed. 

At present, rivers, lakes or seas and sand banks are 
being drawn upon for sand for building operations and 
it is only a question of time before the supply will be 
inadequate for the demand. Again, where the de- 
posits are greatest, as along certain lakes, the poor 
grading often limits the usefulness. These facts in- 
dicate for the crushed stone manufacturer an increas- 
ing outlet for his fines. In certain localities the op- 
portunity, of course, will come much sooner than in the 
others, but even now a real need exists for suitable 
materials to supply the lack in, or even to replace, 
certain of the commercial sands, especially for those 
applications where workability is important. 


Workability Influenced by Fine Aggregate 


The workability of mortars and concretes is in- 
fluenced to a considerable extent by the grading of the 
fine aggregate. And since the quality of the product, 
at least under ordinary methods of application, de- 
pends so greatly upon workmanship, the desirability 
of materials with which the workman can do his best 
work is self-evident. 

In the higher grades of cement products such as cast 
stone, stucco, terrazzo, and even in the lowly cement 


- block, crushed stone is becoming increasingly import- 


ant, but a further opportunity occurs in masonry mor- 
tars: No single factor contributes so vitally to the 
speed, neatness and quality of the masonry as the 
workability of the mortar, and the aggregate con- 
tributes an important part of the workability. At the 
same time when selecting the grading giving very good 
workability, a high degree of compacting may be s*- 
cured; and the importance of density in securing dura- 
bility hardly needs emphasis. 


‘Workability and Packing in Masonry Mortars 


The mathematical principles of packing of aggre- 


1Consulting Specialist on Building Materials, Fulton Building, Pitts 
burgh, Pa. 


@ The crushed stone producer is con- 
stantly confronted with the problem of 
disposing of surplus fines. “Stone Sand’ 
has been the answer in a number of in- 
stances and Dr. Anderegg feels that we 
have an excellent opportunity of extend- 
ing its use in the building industry. 


gates have been laid down by C. C. Furnas’ and applied 
to mortars by the writer.’ 

If a standard set of sieves is used for screen analysis, 
differing in dimension by the constant factor of two, 
the arrangement of particle sizes which gives best 
workability and very good packing is such that the 
weight retained on each sieve is 1.2 times that on the 
next smaller. Another type of grading, where two or 
three sizes are used, gives still better packing, but the 
workability is so poor that, unless special means of 
application are available the continuous grading fol- 
lowing the 1.2 ratio gives much better results. Ex- 
amples of the intermittant type of grading are found 
in terrazzo work and in the remarkable stucco appli- 
cation of John J. Early of Washington, D. C. 


Importance of Grading 


While making an investigation of brick masonry 
with special reference to damp interiors at the Mellon 
Institute of Industrial Research,‘ the problem of sand 
grading was encountered. Not only in the local sands 
but also in many of the sands from various parts of the 
country deficiencies in grading were encountered. 
Typical grading curves are plotted in the figure where 
curve A is for the ideally graded sand, curve B is a 
harsh, coarse river sand. Curve C represents a finer 
river sand, while D is a typical lake sand. 

An illustration of the importance of the grading of 
the sand is found in the fact that a certain masonry 
cement of good plasticity will carry, when measured 
damp and loose, five volumes of sand A, about two and 
a quarter of sand B, about three and a half of sand C 
and less than three of sand D, when made up according 
to the judgment of a mason who had a good reputation 
as a mechanic. With a properly graded crushed stone 
aggregate the same cement should carry about four 
volumes. But with a recommendation of the 1:3 mix, 
a desirable safety factor is introduced to allow for in- 
creased weather resistance, for possible deviations in 
grading from the ideal and for the lesser sand carry 
capacity of many masonry cements. 


2 Furnas, C. C. The Grading of Aggregates. 1. Mathematical Relations 
for beds of Broken Solids of Maximum Density. Industrial and Engineering 
Chemistry, September. 1931. 

2 Anderegg. F. O. II. Application of Mathematical Formulas to Mortars. 
Industrial and Engineering Chemistry, September 1931. 

* Anderegg, F. O. An Experimental Study of Brick Masonry with Special 
Reference to Watertight Construction. 


Architectural Record, September, 
1931. 
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An experiment with the cement-lime mixture 1:1:6 
recommended’ for general application when applied to 
sand B was illuminating. On mixing one volume of 
portland cement and one of lime putty with this sand, 
the limit of sand carry capacity was four volumes. 
That makes a rich mix which, when not tool finished 
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at just the right stage (close to the point of initial 
set), produces many shrinkage cracks in the mortar. 

By adding to this 1:1:4 mix one volume of crushed 
limestone so graded that a residue of about 15% re- 
mained on the 50 mesh sieve and not more than about 
15% passed the 200, another volume of sand could be 
added giving a nice fat mortar of good working char- 
acteristics, and one that showed much better adhesion, 
to the brick. The decrease in cement and lime in the 
modified: mix compensated for the extra expense in- 
volved in the addition of the limestone, and the mortar 
quality was improved. Incidentally, the fine stone in- 
creases the whiteness of the joint. 


For the finer sands small amounts of coarser stone, 
say ranging from 10 down to 30 mesh size, can be 
added often to improve the quality of the mortar. A 
sized sand such as is represented by Curve D makes 
so pocr a mortar that it should not be permitted for 
masonry cement work. 


Importance of Fine Aggregate Long Recognized 


.Vetruvius, the Latin authority on architecture, in 
the second chapter of the second volume of his ten 
books written about 100 A.D. 12 has this to say,* “After 
slaking the lime, mix your mortar, if using pit sand, 
in the proportion of three parts of sand to one of lime; 
if using river or sea sand, mix two parts of sand with 
one of lime. Further, if using river or sea sand, the 
addition of a third part composed of burnt brick 
pounded up and sifted, will make your mortar of better 


*Vetruvius. Ten Books of Architecture, translated by M. H. Morgan. 


Harvard University Press, 1914. 
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composition to use.” Very evidentally the Romans 
appreciated the importance of the fine aggregate. 


Conclusion 


In conclusion, there can be little doubt that poorly 
graded sands have been a contributing factor in many 
of the troubles found in masonry work. Where such 
sands are prevalent the crushed stone industry has a 
real opportunity in either supplying deficiencies in 
the local sand or by supplanting it with properly 
graded stone sand. The appeal is made to the crushed 
stone producer to look into this matter carefully with 
the idea of rendering this service to the building in- 
dustry. 


Federal-Aid Construction Reaches 
New Record 

ORE than 1,150 miles of Federal-aid road con- 

struction was completed during July, one of the 

highest figures ever reached in such construction and 
possibly a new high record, and the estimated cost of 
roads still under construction as of July 31 advanced 
to $388,003,532, according to information made avail- 
able orally August 25 at the\Bureau of Public Roads, 
Department of Agriculture. The following additional 
information was made available: 

Expansion of the road building program as a mea- 
sure to combat unemployment has resulted in a record 
rate of absorption of Federal-aid and emergency road 
funds administered by the Bureau. 

Last September 30 there were $172,500,000 of un- 
obligated funds on hand in the Bureau, and since then 
$80,000,000 of emergency road construction funds 
have become available. These funds have been ab- 
sorbed at such a rate that there remain available for 
new projects only $30,543,556 of regular Federal-aid 
funds and less than $5,000,000 of the emergency fund. 

The additional $80,000,000 was provided by Congress 
for advances to States for use by them in matching 
regular Federal-aid road funds. The act appropriat- 
ing this fund provided that it must all be used by Sep- 
tember 1, 1931. As of July 31, $3,464,136 of this fund 
had been allotted for projects approved but not yet 
started, and these projects must be finished by the end 
of the month if the money is to be used. 

New York led July 31 in estimated cost of roads 
under construction, with Illinois second, Texas third, 
and Ohio fourth. Projects in New York totaled nearly 
$40,000,000, and in Illinois nearly $27,000,000. Pro- 
jects totaling more than $10,000,000 for each State 
were under way also in California, Indiana, Massachu- 
setts, Michigan, Montana, and Pennsylvania. 

While there are no estimates available in the Bu- 
reau of the amount of employment provided by the 
enlarged program, it is probable that the volume of 
employment on the Federal-aid road system has been 
running above normal. 
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An Economic Expense 

ew and every crushed stone producer of the 
United States and Canada should be present at the 

Fifteenth Annual Convention of the National Crushed 

Stone Association which will be held at the William 

Penn Hotel, January 19 to 22, 1932. 

Today, the keynote of the business world seems to 
be to cut down on expenses and certainly no one would 
quarrel with this principle, provided in cutting down 
expenses real economies are effected. The danger 
lies, however, in the unfortunate tendency for many 
to become panicky and to slash expenses without 
rhyme or reason in the foolish belief that by merely 
reducing them, there will inevitably result economies 
in operation. 

Upon first consideration it may seem to some that 
by eliminating the expense incident to attending the 
annual convention, an excellent opportunity is offered 
for curtailing expenses, but such a decision can by no 
means be justified on the basis of economy. 

The convention of today, representing as it does a 
serious conference of business men, has taken its 
proper place as a necessary instrumentality of modern 
business. It would indeed take an optimist to see any 
benefit in the present business depression, and yet, if 
it has served no other purpose, it has brought out in 

‘bold relief the advantages which exist, in times of eco- 
nomic stress, from capably organized group action. 

Seldom, if ever before in the history of our country, 
has the business world been confronted with such com- 
plex problems and with such conflicting ideas as to 
the proper solution of them. Suggestions which a few 
years ago would have been branded as radical are be- 
ing made today and seriously considered by the fore- 
most thinkers of the country. Industrial America is 
on the verge of a new economic era and no industry 
or individual can afford to ignore the handwriting on 
the wall. New conceptions as to the relations between 
labor and capital, between different industries and be- 
tween the component parts of a single industry, are 
rapidly coming to the foreground and cannot be ig- 
nored. Organized, cooperative effort would certainly 
seem to offer one of the most effective channels 
through which real progress can be made. 

The National Crushed Stone Association represents 
the organized, cooperative effort of the crushed stone 
producers of the United States and Canada. Its an- 
nual convention this year is more necessary and by the 
same token more important than ever before. Many 

new problems have arisen since we met last January 
in St. Louis and much is yet to be done in solving the 
old ones. As an aid in this direction the annual con- 


vention has no substitute. There is nothing which 
adequately takes the place of personal contact and the 
convention offers us once a year the opportunity of 
personally meeting together to discuss our common 
problems and exchange ideas with regard to our future 
development. Our forthcoming convention will be a 
business conference of men who have a mutuality of 
purpose. It will offer us the opportunity of freely and 
frankly considering the many internal problems which 
confront us. 

Nor can we be concerned only with a consideration 
of our internal problems. Business men today are 
rapidly coming to a recognition of the fact that their 
respective industries are but a cog in the wheel of in- 
dustry as a whole and that consequently the economic 
progress of the country is to a large extent dependent 
upon the interrelation of various groups. But a mo- 
ment’s thought is necessary to visualize the many in- 
dustries which vitally affect the welfare of the crushed 
stone industry, to say nothing of those whose pros- 
perity is dependent to a more or less degree on a pro- 
gressive and healthy condition of our own industry. 

Our problems are by no means insurmountable. It 
is true, however, that if they are to be satisfactorily 
solved, the best thinking of which we are capable will 
be required. Our annual convention affords us an op- 
portunity, such as no other medium does, to take stock 
of the situation and intelligently plan for the future. 
A solemn obligation rests upon each member of the 
industry to contribute his utmost by being present at 
this annual conference. Failure to do so will consti- 
tute a loss which no producer can afford to bear. - 

Make no mistake about this; by ioregoing attend- 
ance at the Pittsburgh Convention you can decrease 
expenses, but as you begin to cope with the problems 
confronting you next year, you will come to realize 
that your decision was a most expensive one. 


Know Your Costs 


stress of present circumstances it is only 
natural that crushed stone producers are endeavor- 
ing in every possible way to conduct their operations 
more economically and it would seem obvious that in 
order to effect economies in operation, it is first neces- 
sary to know which phases of the operation are not 
being carried on efficiently. It also seems to be a com- 
mon fault of human nature that we frequently look 
far afield and many times unsuccessfully for solution 
to our problems when as a matter of fact the tools 
which would prove most effective are close at hand. 
After some two years of intensive study, the Asso- 
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ciation’s Committee on Uniform Cost Accounting has 
made available to the crushed stone industry a Manual 
on Uniform Cost Accounting which constitutes the 
most effective tool which has so far been devised for 
quarry operators to know definitely and positively the 
total costs of their operations as well as the individual 
costs of the various phases of the operation. To many 
it will seem entirely unnecessary that we advocate 
through these columns a wide and extended use of this 
Manual on Uniform Cost Accounting and yet frequent 
contacts with members of the industry, both large and 
small, very forcefully indicate that there are many pro- 
ducers who have but scant and incomplete information 
regarding their operating costs. 

“Know your costs” would seem to be a necessary 
prerequisite upon which any sound business can be 
built. Without a full and complete knowledge of costs, 
how is it possible to intelligently determine upon a 
selling price? We do not hold for a moment that costs 
throughout the industry should be uniform, for we are 
all aware of the varying conditions of production 
which would make this impossible. We do, however, 
say that there is much to be gained by having well 
established, uniform methods of computing costs, and 
we cannot too strongly urge the members of the in- 
dustry to adopt in all of its essential particulars the 
method of keeping costs recommended by the Associa- 
tion’s Committee on Uniform Cost Accounting. 

The objection will no doubt be raised that this can- 
not be accomplished without increasing the personnel 
and making many changes which would seem inadvisa- 
ble. Such is positively not the case—with but slight 
changes and modifications in present systems, the 
methods recommended by our committee can be put 
into operation in all essential particulars. Elsewhere 
in this issue there are discussed in detail in an article 
by Mr. Conway the various considerations involved in 
the Association’s system, and we cannot too earnestly 
recommend that every producer give this article a very 
-eareful reading. Additional copies of the Association’s 
Manual on Uniform Cost Accounting are available at 
the Secretary’s Office in Washington for a nominal 
charge. Immediate adoption of this system will, with- 
out doubt, show you many ways in which to reduce 
vour expenses and will at the same time contribute 
measurably to the stability of your industry. 


Manufacturers’ Division Will Hold Annual 
Dinner Meeting in New York 


HE annual dinner meeting of the Manufacturers’ 
Division of the National Crushed Stone Associa- 
tion will be held at the New Yorker Hotel. New York 
City, on the evening of Friday, October 23, beginning 
at 6.30 p.m. As has been the custom for a number of 
years the Executive Committee of the National Asso- 
ciation will meet for luncheon on the same day and 
remain over for the Manufacturers’ Division dinner 
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in the evening. Word has just been received that the 
New York State Crushed Stone Association will also 
hold its regular monthly meeting at the New Yorker 
on the twenty-third, and all of its members are most 
cordially invited to be present at the dinner in the 
evening. 

The Manufacturers’ Division wishes to take this 
opportunity of extending to all who may find them- 
selves in New York or the immediate vicinity on the 
twenty-third a most cordial invitation to participate 
in their annual dinner. Plans regarding the forth- 
coming exposition of the Division to be held in con- 
junction with the Association’s Fifteenth Annual Con- 
vention at the William Penn Hotel, Pittsburgh, next 
January, will be discussed, and action taken on such 
other business as may properly come before the Divi- 
sion at this meeting. 

We are also advised that the New York State 
Crushed Stone Association will meet for luncheon and 
that they are particularly desirous of having all manu- 
facturers who can possibly do so arrange to be with 
them. 

Reservations for the dinner should be made by writ- 
ing direct to Gordon Buchanan, C. G. Buchanan Co., 
90 West St., New York City, under whose supervision 
the detailed plans are being made. All indications 
point to a most enjoyable affair and it is hoped that all 
who can possibly do so will be present. 


Highways for 1931 to Cost Over 
Billion and Half 


pregensys of Federal, State and local governments 
for road construction in the calendar year 1931 
call for a total expenditure of $1,616,000,000, an in- 
crease of approximately $15,000,000 over the 1930 cal- 
endar year, according to a statement made public re- 
cently by the White House based upon a survey con- 
ducted by the Bureau of Public Roads, Department of 
Agriculture. 

The Federal Government’s contribution to the road- 
building program is placed at $259,897,000 or an in- 
crease of $154,249,000 over the calendar year 1930. 

Programs of local highway and bridges call for esti- 
mated expenditures of $586,340,402 in the calendar 
year 1931, a decrease of $77,326,598, as compared with 
the preceding calendar year. 

Expenditures on State and highway construction 
programs for the calendar year 1931 are estimated at 
$1,029,770,161, an increase of $92,269,706 as compared 
with the calendar year 1930. Under the latter pro- 
gram, 39 States show an increase of $165,205,241 over 
the calendar year 1930, while 9 States show a decrease 
of $72,935,535. 


Prepared stone sand is being increasingly used and 
with excellent results. 
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Texas Producers Establish Safety Record 


HE Texas Crushed Stone, Sand and Gravel Associa- 
tion enjoys the distinction of including among its 
members two companies who won meritorious recog- 
nition in the Safety Contests for 1930, the results of 
which have recently been announced. The Potts- 
Moore Gravel Co. won the safety trophy for 1930 in the 
safety contest between sand and gravel producers of 
the United States. In the safety contest between 
crushed stone producers of the United States the No. 
2 limestone quarry of the Southwest Stone Co. received 
honorable mention for having completed the year 1930 
with no lost-time accidents. 

In honor of their winning the safety trophy for 1930 
the Potts-Moore Gravel Company gave a barbecue to 
its employees at the company’s recreation grounds and 
clubhouse located on the banks of the beautiful Brazos 
River. The Texas Sand and Gravel Company, neigh- 
boring operators, were present to assist in the fes- 
tivities. Mr. R. J. Potts, President of the company, 
expressed his gratitude to the employees for winning 
the trophy and his sincere appreciation of the interest 
which his employees take in the company’s welfare. 
W. W. Carson, Jr., Executive-Engineer of the Asso- 
ciation, was then introduced, and, after a few remarks, 
asked W. F. Wise, former President of the National 
Crushed Stone Association, to present the trophy to 
Mr. Sam Moore, Superintendent of the Potts-Moore 
Gravel Co., who received it for the men. It is inter- 
esting to note that in the contest among sand and 
gravel producers for 1929 the Urbana Sand and Gravel 
Co., which is also a member of the Texas Crushed 
Stone, Sand and Gravel Association, won the trophy. 

The No. 2 limestone plant of the Southwest Stone 
Co., although making a perfect record in the 1930 
safety contest among crushed stone producers, did not 


win first place because of the fact that other companies 
also making perfect records had a larger number of 
man-hours of exposure. For receiving honorable men- 
tion the plant of the Southwest Stone Co. will receive 
a parchment reproduction of The Explosives Engineer 
Award and each employee of the plant will receive a 
certificate of award appropriately inscribed from the 
National Crushed Stone Association. Presentation of 
these awards will be made at the forthcoming annual 
convention of the Association which will be held in 
Pittsburgh next January. 

It would certainly seem that the producers of aggre- 
gates in Texas are well versed in the technique of 
avoiding accidents, and we can do no less than to wish 
them the best of success in the field of accident pre- 
vention in the years to come. 


New England Producers Hold Annual Outing 


THE second annual outing of the New England 

Crushed Stone Association was held on August 21 
at Worrick Inn, Nantasket, Massachusetts, which is 
located on the coast a few miles outside of Boston. The. 
entire day was turned over to the business of having 
a good time. The program began with a luncheon 
served at 12.00 o’clock noon, the afternoon being de- 
voted to sports and entertainment, many of the mem- 
bers indulging in tennis, golf and baseball. The an- 
nual dinner was held in the attractive dining room of 
Worrick Inn and the delicious seafood dinner featur- 
ing clams and lobsters was thoroughly enjoyed. 

The meeting was exceptionally well attended, in- 
cluding many state and county highway officials and 
the President and Secretary of the National Associa- 
tion. At the conclusion of the dinner Bernard McKin- 


Among those present at the Second Annual Outing of the New England Crushed Stone Association 
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These well known fasteners stop trouble with elevator and ught bute 
conveyor joints. They have far more strength than needed and the pull 
1s equalized on both sides of the belt insuring long service. Note recessed 
plates which embed in and compress the belt instead of pulling against 
the bolt holes. Stocked by leading jobbers in 5 sizes. Consultation invited. 


Flexible Steel Lacing Company 
Lexington Street Chicago, Illinois 
Recommended hy leading belung manufacturers 


“Tuftex” NICKEL GENUINE NO. 1 
BABBITT has set a new standard of per- 
formance for Crusher Bearings. 


The highest grade of pure tin-base Alloy 
made, designed from practical and long ex- 
perience for the hardest job in a Crushing 
Plant—the bearings of your Jaw and Gyra- 
tory Crushers. 


Tough, malleable, long-wearing. Will not 
“crack” nor “squeeze” under the hardest 
service. 


A proven product, which will increase your 
producing efficiency and decrease your 
maintenance costs. 


JACKSON-WHEELER METALS SERVICE, Inc. 


320 BELMONT AVENUE 
Brooklyn, New York 
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ney, President of the New England Crushed Stone As- 
sociation, called the meeting to order and brief ad- 
dresses were made by President Worthen and Secre- 
tary Boyd. It was also the pleasure of the meeting to 
hear from some of the highway officials who were 
present. Although this was but the second annual out- 
ing of the Association, it would seem from the enthusi- 
asm displayed that a precedent has been established 
for many enjoyable affairs in the years to come. 


Pennsylvania Group Discusses Plans for 
National Convention 


THE outing meeting of the Pennsylvania Stone Pro- 

ducers’ Association, held on August 27 at the Old 
Dutch Barn of the Bethlehem Steel Corporation, a few 
minutes ride from Bethlehem, Pennsylvania, must go 
down on the record as being one of the most enjoyable 
affairs of this type held in recent years. The old barn, 
with its hand-hewn rafters, surrounded by corn fields 


‘ and an apple orchard, provided an ideal setting for 


the informal Dutch luncheon and meeting which fol- 
lowed. During the morning an opportunity was af- 
forded those desiring to do so to inspect the plant of 
the Bethlehem Mines Corporation, a subsidiary of the 
Bethlehem Steel Corporation, and much interest was 
evidenced in the production of stone sand. The in- 
spection was conducted by M. L. Jacobs, Manager of 
Quarries. 

Immediately following the luncheon, the meeting 
which was held outdoors was called to order by Presi- 
dent Earnshaw. Plans for the forthcoming conven- 
tion of the National Association to be held in Pitts- 
burgh next January were the first topic for discussion. 
It was clearly indicated that the Pennsylvania pro- 
ducers are fully aware of their responsibilities in act- 
ing as host to the National Convention and that they 
are undertaking to discharge this office in a manner 
which will be highly creditable and pleasing to all con- 
cerned. It was pointed out that under present condi- 
tions there is a marked tendency among trade associa- 
tions to frown upon lavish and excessive entertain- 
ment and there is no one who would question the de- 
sirability of following such a policy. On the other 
hand, it is recognized that a reasonable amount of en- 
tertainment is a proper background for the serious 
work accomplished during our convention, and the 
Pennsylvania producers have already set in motion 
machinery which will be adequate to assure that as 
hosts they will live up to the excellent reputation es- 
tablished by their predecessors. 

After discussing plans for the annual convention 
and hearing a report from the Budget Committee, 
President Earnshaw called upon A. L. Worthen, Presi- 
dent of the National Association, A. T. Goldbeck, Di- 
rector of the Bureau of Engineering, and J. R. Boyd, 
Secretary, for remarks. These national officers out- 
lined the work of the Association and showed the many 
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ways in which the national organization can be of as- 
sistance to its members. 

The meeting concluded with a discussion of the pres- 
ent highway program in Pennsylvania and what work 
is contemplated in the future. 


New York Association Meets at LeRoy 
HE regular monthly meeting of the New York State 
Crushed Stone Association was held on September 
3 at LeRoy, New York. The morning was devoted to 
an inspection of the “Colprovia” and “Amiesite” plants 
located at LeRoy, followed by a typical barn dinner 
which everyone thoroughly enjoyed. 

The business meeting was held at “Len” Heimlich’s 
Cabin but a few minutes distant from LeRoy. One of 
the most important matters to come before the meet- 
ing was the proposed action of the State Highway De- 
partment to require washing of all crushed stone in 
the 1932 specifications and contracts. It was evident 
from the discussion that took place that this proposed 
action of the State gave real concern to the producers 
operating in New York. It was decided that the Asso- 
ciation Committee which conferred with State High- 
way Commissioner Brandt on July 13 should again 
meet with him, accompanied by A. T. Goldbeck, Direc- 
tor of the Bureau of Engineering of the National As- 
sociation, in an effort to obtain more definite infor- 
mation with regard to the proposal. J. R. Boyd, Sec- 
retary of the National Association, was then called 


upon by President Owens for remarks. Secretary . 


Boyd described briefly the many services which the 
national organization is in a position to render its 
members and in particular the benefits which had been 
derived from the Bureau of Engineering. He especial- 
ly condemned the practice of price cutting and encour- 
aged all members to adopt as early as possible the 
method of uniform cost accounting approved by the 
Association’s Committee on Uniform Cost Accounting. 

After expressing to Mr. Heimlich, through a stand- 
ing vote, the Association’s appreciation of his efforts 
in its behalf, the meeting adjourned about 4.30 p. m. 


Report of Interpretation Committee 
(Continued from page 18) 


“The secret prepayment of transportation charges and /or the 
secret payment or allowance of rebates, refunds, credits, or 
unearned discounts whether in the form of money or otherwise, 
or secretly extending to certain purchasers special service or 
privileges not extended to all purchasers under like terms and 
conditions, with the intent and with the effect of injuring a 
competitor and where the effect may be to substantially lessen 
competition or tend to create a monopoly or to unreasonably 
restrain trade, is an unfair trade practice. 

Rule 5 

The Commission substituted and approved the following for 
Rule 5, as published April 15, 1930: 

It is an unfair trade practice for any person engaged in 
interstate commerce, in the course of such commerce, either 
directly or indirectly, to discriminate in price between different 
purchasers of commodities, where the effect of such discrimina- 


4425 W. National Ave. 


It takes Real Sturdiness 


Any machine will wear out, sooner 
or later. And everyone knows that the 
faster the wear, the higher will be the 
costs of maintenance, the more fre- 
quent the breakdowns, and the cost- 
lier the time lost for repairs. 

P & H Crawler Cranes are built for 
longer service and for lower mainte- 
nance. You'll handle more material 
with a P & H—and you'll do it for less 
money. 

Every part of a P & H Crane is built 
as sturdy as man knows how to build. 
Every part is designed to take consist- 
ent punishment. Every part is designed 
for maximum accessibility, for the easi- 
est and most economical maintenance. 

If you’re anxious to cut your han- 
dling costs, standardize on P&H 
Crawler Cranes. 


HARNISCHFEGER CORPORATION 


Established in 1884 


Warehouses and Service Stations: 


Hoboken Memphis Jacksonville Seattle 


Los Angeles San Francisco Dallas 
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CHEDULE 
YOUR NEXT SCREEN 
REPLACEMENTS... 


we'll have the plate ready for you 


For THE moment, we’re 
talking about regular routine screen plate 


replacements. 


You won’t want to take time out of produc- 
tion to make such replacements, nor will 


you want to set a time and then be delayed. 


Prompt service and timed shipments are 
features of Hendrick’s Screen Plate service. 


HENDRICK MFG. CO. 


39 River St., Carbondale, Pa. 


BALTIMORE BIRMINGHAM BOSTON CINCINNATI 
CLEVELAND DETROIT HAZLETON NEW YORK 
PHILADELPHIA PITTSBURGH 


Makers of Elevator Buckets of all types, Mitco Inter- 
locked Steel Grating, Mitco Shur-Site Treads 
and Mitco Armorgrids 
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tion may be to substantially lessen comvetition or tend to create 
a monopoly in any line of commerce: provided that nothing 
herein contained shall prevent discrimination in price between 
purchasers of the same class on account of differences in the 
grade, quality or quantity of the commodity sold, or that makes 
only due allowance for differences in the cost of selling or 
transportation, or discrimination in price in the same or differ- 
ent communities made in good faith to meet competition: and 
provided further, that nothing herein contained shall prevent 
persons engaged in selling the products of this industry in com- 
merce from selecting their own customers in bona fide traus- 
actions and not in restraint of trade. 

Rule 5, as published April 15, 1930, which the Commission 
declined to approve or accept, reads as follows: 

Any discrimination in price between purchasers of the same 
class, not including discrimination in price on account of che 
difference in grade, quality or quantity of the product sold, cv 
which makes only due allowance for difference in cost of selling 
and transportation, or discrimination in price in the same or 
different communities made in good faith to meet competition, 
where the effect of such discrimination may be to substantially 
lessen competition or tend to create a monopoly, is an unfair 
trade practice. 

Rule 6 

The Commission substituted and approved the following for 
Rule 6, as published April 15, 1930: 

The defamation of competitors by falsely imputing to then 
dishonorable conduct, inability to perform contracts, question- 
able credit standing, or by other false representations, or the 
false disparagement of the grade or quality of their goods, with 
the tendency and capacity to mislead or deceive purchasers or 
prospective purchasers, is an unfair trade practice. 

Rule 6, as published April 15, 1939, which the Commission 
declined to approve or accept, reads as follows: j 

The defamation of a competitor by words or acts imputing 
to him dishonorable conduct, inability to perform contracts, o- 
questionable credit standing, or the false disparagement of the 
grade or quality of his materials, is an unfair trade practice. 
Rule 7 

The Commission approved Rule 7, as published April 15, 
1930, which reads as follows: 

The selling of goods below cost with the intent and with the 
effect of injuring a competitor and where the effect may be to 
substantially lessen competition or tend to create a monopoly 
or to unreasonably restrain trade, is an unfair trade practice. 
Rule 8 

The Commission substituted and approved the following for 
Rule 8, as published April 15, 1930: 

Directly or indirectly to give or permit to be given or offer 
to give money or anything of value to agents, employees, or 
representatives of customers or prospective customers or to 
agents, employees, or representatives of competitors’ customers 


‘or prospective customers, without the knowledge of their em- 


ployers or principals, as an inducement to influence their em- 
ployers or principals to purchase or contract to purchase in- 
dustry products from the maker of such gift or offer, or to 
influence such employers or principals to refrain from dealing 
or contracting to deal with competitors, is an unfair trade 
practice. 

Rule 8, as published April 15, 1930, which the Commission 
declined to approve or accept, reads as follows: 

The secret paying, or promising to pay, to an employee of a 
customer, or prospective customer, without the knowledge of 
his employer, of a commission or consideration of any character 
for the purncse of inducing or compensating for a sale, is an 
unfair trade »ractice. 

Rule 9 

The Commission substituted and approved the following for 
Rule 9, as published April 15, 1930: 

Maliciously enticing away the employees of competitors with 


HE Yip, q 
hillll 
vy 
REG. U.§. PAT. OFF. 
* 


September, 1931 


THE CRUSHED STONE JOURNAL 


the purpose and effect of unduly hampering, injuring, or em- 
barrassing competitors in their businesses is an unfair trade 
practice. 

Rule 9, as published April 15, 1930, which the Commission 
declined to approve or accept, reads as follows: 

The enticement of employees from a competitor for the pur- 
pose of interfering with his business is an unfair trade practice. 
Rule 10 


The Commission substituted and approved the following for 
a part of Rule C, Group II, as published April 15, 1930: 


Offering for sale merchandise at a price reduced from a 
marked-up or fictitious price with the tendency and capacity 
to mislead or deceive purchasers or prospective purchasers is 
an unfair trade practice. 

Rule C, Group II, as published April 15, 1930, which the 
Commission declined to approve or accept, reads as follows: 


The industry hereby records its approval of the practice of 
each individual independently publishing his prices and terms 
of sale to the purchasing trade. The publication of fictitious 
prices and terms of sale by a manufacturer for the purpose of 
misleading the trade and the public is condemned by the in- 
dustry. 


Group II 
Rule A 

The Commission substituted and accepted the following for 
a part of Rule C, as published April 15, 1930: 

(a) The industry approves the practice of each individual 
member of the industry independently publishing and circulating 
to the purchasing trade its own price lists. 

(b) The industry approves the practice of making the terms 
of sale a part of all published price schedules. 

Rule C, as published April 15, 1930, which the Commission 
declined to approve or accept, reads as follows: 

The industry hereby records its approval of the practice of 
each individual independently publishing his prices and terms 
of sale to the purchasing trade. The publication of fictitious 
prices and terms of saie by a manufacturer for the purpose of 
misleading the trade and the public is condemned by the in- 
dustry. 

Rule B 

The Commission substituted and accepted the following for 
Rule D, as published April 15, 1930: 

A Committee on Trade Practices is hereby created to co- 
operate with the Federal Trade Commission and to perform 
such acts as may be proper to put these rules into effect. 

Rule D, as published April 15, 1930, which the Commission 
declined to approve or accept, reads as follows: 

The Crushed Stone Industry hereby authorizes the National 
Crushed Stone Association to take such steps as may be neces- 
sary to appoint a Committee on Trade Practices to investigate 
whether these resolutions are being observed, to make com- 
plaints concerning alleged violations, cooperate with the Federal 
Trade Commission and generally to perform such other acts as 
may be reasonably necessary and proper to put these resolu- 
tions into effect and to accomplish the objects and purposes of 
this Conference. 

The Commission declined to approve or accept the following 
rules as published April 15, 1930: 

Rule A, Group II 

The offering or giving of commissions, prizes, premiums, gifts 
or excessive entertainment to any one in connection with the 
sale, purchase or use of any product distributed by manufac- 
turers within this industry, or as an inducement thereto, is 
condemned by the industry. 

Rule B, Group II 

The practice of making sales on an f.o.b. factory basis on all 
' shipments except within local delivery limits enables the pur- 
chaser to know the cost of the product, exclusive of freight 
charges, and is a commendable custom and recommended by the 
industry. 


Reduction 
Crusher 


Years ahead 
in crusher design! 
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CONSIDER THESE SEVEN POINTS 


That Set a New Standard in the Field 


- A BREAKER OF GREATER CAPACITY AT SMALLER 
THAN USUAL SETTING. 


2. MAKES LESS OVERSIZE THAN OTHERS. 

3. HAS LARGER RECEIVING OPENING AND GREATER 
RATIO OF REDUCTION. 

4. HAS NO CHOKING POINT. 

5. HAS ADJUSTMENT RANGE OF FIFTY PER CENT. 

6. ADJUSTABLE DURING OPERATION. 

7. MADE IN SIX SIZES TO MEET ALL REQUIREMENTS. 


See Our Bulletin for the Whole Story 


TRAYLOR ENGINEERING 
& MANUFACTURING CO. 


ALLENTOWN, PENNS YLVANTA, U.S. A. 


CHICAGO 
1414 Fisher Bldg. 


New York City 
2513 Empire State Bldg. 


LOS ANGELES 
908-909 Chester Williams Bldg. 
SALT LAKE CITY SEATTLE 
101 W. 2nd South St. 815 Alaska Bldg. 

EXPORT—104 Pearl Street, New York City , 
FOREIGN SALES AGENCIES: 
Rangoon Sao Paulo 
Rio de Janeiro Iquique 


London 
Lima 
Valparaiso 


Oruro 
Johannesburg 

Buenos Aires Santiago 
Usines Careis Freres, Ghent, Belgium 
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PERFORATED METAL SCREENS 


BUCKETS, 
TROUGH, 
FLIGHTS, 
CHUTES, 

ETC. 


The quality of CROSS Screens gives longer service, 
increased production and lower cost. 


CATALOG ON REQUEST. 


Rush Orders 
often Shipped 
within 


twenty-four hours 


CROSS PERFORATED PLATES ON TYPICAL VIBRATING SCREEN INSTALLATION. 


Write for details of advantages and cost. 


CROSS ENGINEERING CO. 


CARBONDALE, PA. 


Photo No.1, showing bad cracks 
in this dipper. Both were over 
23” in length. 


Photo No. 2, showing same dip- 
per after welding with TIMANG. 
It is now back in service. 


Chey stopped scrapping 
Dipper Fronts... Now they weld with 
TIMANG Steel Welding Rod 


T 3% yd. dipper had two bad cracks through the bolt holes for the two 
center teeth. Both were over 23” inlength,with rightanglecracks at the ends. 


Previous efforts at welding dipper fronts had been unsuccessful. The welds 
opened up soon after the dipper was restored to service. 


But welds made with TIMANG hold! Photo No. 2 shows the dipper after being 
welded with TIMANG. It is now back in service. 


Welds made with TIMANG (air toughening) Welding Rod have the same hard- 
ness, the same resistance to wear, as 12% manganese steel. That's why 
users of heavy duty equipment should insist that all worn or broken parts 
be welded or built up with TIMANG. It's a real money saver. Let us send you 
full details. 


TAYLOR-WHARTON IRON AND STEEL Co. 


HIGH BRIDGE, NEW JERSEY 


SALES OFFICES: Pittsburgh Chicago Houston Montreal New York 
Philadelphia Boston San Francisco Scranton Tampa Los Angeles 


When writing advertisers please mention THE OrusHED STONE JOURNAL 
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*Which Motor for. Your Pulverizer? 


(Top, above) One of several G-E 
Type TS synchronous motors con- 
nected to coal pulverizers 


(Above) G-E Type KT motors driving 
coal pulverizers in a cement mill 


(Left) G-E Type TSR Super Synchro~ 


(Above) G-E Type MT motor driving nous motors driving pulverizers 


a hammer mill acting as a secondary 
rock pulverizer 


General Electric offers you four specific of accelerating heavy loads without excessive 


motors for your pulverizer drives: current demands. It also takes advantage of fly- 
wheel effect in minimizing load peaks. 


Squirrel-cage Induction: Recommended where Synchronous: Recommended because of its high 


the flywheel effect of the pulverizer is such that _ efficiency over a wide load range and its inherent 
proper starting can be accomplished without advantage of power-factor improvement. 
overmotoring. The induction motor character- 
istic, with slip proportional to load, allows the Super Synchronous: Recommended because in 
flywheel to absorb peak loads, reducing the  @ddition to the advantages of the straight syn- 
maximum power demand. It is the simplest chronous motor, it is synchronized before the 
possible drive. mechanical load is started; therefore any part of 
its high-pull-out torque can be applied in suit- 
Wound-rotor Induction: Recommended because ably varying degrees to starting and accelerating 
of its well-known starting ability. It is capable operations. 


*This is the fourth in a series of ready-reference motor-application advertisements featuring the application 
of General Electric motors to cement-mill drives. Would you like copies of Numbers 1, 2, and 3 featuring, 
respectively, drives for feeders, kilns, and conveyors? Your nearest G-E office will be glad to cooperate. 


200-508 
JOIN US IN THE GENERAL ELECTRIC PROGRAM, BROADCAST EVERY SATURDAY EVENING ON A NATION-WIDE N.B.C. NETWORK 


ELECTRIC 


SALES AND ENGINEERING SERVICE IN CAP 


When writing advertisers please mention THE CrtsHED STONE JOURNAL 
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Simultaneous Action 


As far as the eye can tell by observing the above photo, 
the thirteen drill holes are acting together to break the 
face of rock down uniformly. This simultaneous action 
helps breakage. Furthermore, Cordeau-Bickford gives 
you a detonator which is insensitive to friction 
or ordinary shock. 


THE ENSIGN-BICKFORD CO. 
SIMSBURY +» CONNECTICUT 


RUFUS H. DARBY PRINTING CO , INC. 
WASHINGTON, D. C. 
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